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pher c clunties: . 
— 7 ** 


As LAX 1 N Ts _—; 1 


ls 1 01 — — 1 
2 AD&DBo4* 12 — — £. 1 — 
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Secondly, by the fourth Axion, to find the contained Angle. 
1 e Opergion.. wh S. Ar. 

K a9——81 50— — — 1 0.00443 
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Lord Napier's Catbolick Propoſition (the Ghee Triangle by a 4 
fed Perpendicular being reduced into two Rettangulars ) by the 
cus Mr. Colle, in > Seftor on 4 Aen. u in this LA: — 
„ . a 
=_ b mn N 


1 
io 


* 


C 4 = 
1 x88» 


- —— 1 Ig. 1000000 
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So is c. of the leſſer Side DE —38 28 ——— — 89374 
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15 find the Canal back to the Pore, „ 
e e eee N MIR wg \ Go. Aur? 

Tof. AD, 712 hed — — a: 13 3 97712 
So is AE 68 min. — IRIS HIS — ——=1.83251 


_To CADE $10 531——= — . 
The Cours wo the Ports N r 99 on,” =. by N, a- little 
ne Td 2109/4 3 | K 
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CHAP. wu . of nn. 


— Tho-Dodtrin sf Plain Right-angied 8 applied in DE” 
PxoÞLBMs of Mercgtagr's: Sailing. 


true Sea Chart, commonly called Mercator: 8 Chart (ahich 
is the uſeful Invention * our Country-Man Mr. Edward 
Wright, altho' this Stranger hath got the Name thereof) py”) 
forms the like Concluſions, and almoſt in the ſame manner 


for eaſe, apt yet molt exactiy; "becauſe all Places y be laid down. up- 
on his Chart with the Harne truth as u on the en ier 
Latitude and Longitade, Bearing from each, other. 
PROBLEM L £4 | 7 
'To do the Meridional Diflerenc of Latitude, or the Difference of 48 
Latitude in Meridional Parts. Y 


Firſt, I one Place be under the EquinoQtial, and the other in Noth J 
or South Latitude, the Meridional Parts (in the Table of Meridionaa! 
Parts) anfivering to the Degrees and Minutes of the Places Latitude 
diff. of Latitude, . | Eæamplr. 
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aul: demand the Difference of Latitude in . 
44426 is the Meridional diff. Lactüſe. 


© * The Meridional df Laine 137 


EET, The other in the Latitude 27. 19 N. 


' - 

1 * = " 
* 

= 3 
” DOA 2 2 
. - = 8 
- Wo 5 - 
4 


ee ae 
r Example. 
ou Place | in u Latitade 4379 27+ North, the ads a: « Equino- 


Lat. 37 27 —— 426 


Aken, If two Places be both in Noth or both in South Tipe 
Subtra& the Meridional Parts of the leſs Latitude from ads of -the 
. the Remainder is the Meridional diff. Lat. . 


| Euxanple 1. ra) 
8 "I Pre. 
One Place in the Latitude 3 7 20% © p 2418 
The other in the Latitude 17 10 N. 1046 


„ - . . MPs. 


| One Place in Ws Yale r 

The other in the Latitude 29 17 8. OY: 

The Meridional diff. Letitude, -- _ . N 
rah, If of the two Places the one have North Latitude, the other 
add the Meridional Parts of each Latitude weden the Sum is 
flerence of Latitude in Meridional- Parts. 
p<, 8 Example. 
One Place in the Latitude 420 171 8. 


— 


© The Mexidional dif Latitude, | OY 2 —45 


Both Lattades, 1 the ene of Tom e between o 
n e Ae 1 bed 


unk the Lizird bn the Latitude 50e Nont, *  Barkadoes | in the 


1 13 12, North, the diff. of 2 8 280 $20" 1 Lade- 
- "owe the Courſe and Diſtance, | 


In the · Right · angled Triangle Abc, B44 EEE. ary | 
Al b repreſents the pig Diſc of Latide, | 


— 
WT 


"8 | en 
TOR be the Departure, a; | 


« 4 BY Her) cg n 
Ae Can of the cu ee 


"AL 


TR 


farhe Rightangled Triangle AG ©, 36%. 5 36 2 5 7 f.. 
BC of Lo Longitade, „ e EH 

B A C the Angle of the 3 yk 0 105 1 
A CB. the Compl. of the Courſe. 
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1 . 2 23 N * 28 
0 * 


* — _ 4 - rho N e 1 
- 


. 7 2 the Meridional 1 Difference of Lat inde * 2 2 7 2— 

| . 8 „ Poe a 

One Place in the Latitade-yor- S N — i r 

I The other in the Latitude 13. 12 2 i 44 7 an 
Abe. Meridional diff Latin tiude 2076 e 5 "3 

"LY The eration. For the Gui . 1 Ys l | 5 ; 3 Y 

1 F 3 — — * 5 a 

So is the differ. Longitude” 3177 min. — 3} 7 
To t. Courſe 49 83 N 8 | 

The Courſe is S. W. W 


* " , -» 
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e | w | "we OF : . — 325 24400. . he FR 7 : 

Ar | — — . . os 1 
ive | to Gnd the di — 28 * N | 2 


od l 
Sf , a "# 18 * 


A0 eee 


PROB-IL_ Both Latitudes and the Courſe gi 
- Br FS nk W 3 — — v3 32 > 1 Ea 4 
fs from: the * until ſhe be an e 

X 51 Courle e 05 57 or. S. Wot * 
. more W 8 


* n 


a +9» 


* * 1 e . G ES 3 * , = 

a 7 0 : #2, EST * 

* 55 - TI " # L Fae 8 2 A. I LOL 3% 2" N I * 
of Latith js 22080 g — o 


15 74 05 AY 
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£ : 


* 
N. 


* 
4 . 


3 Merta tors Sailing. 
I The Operation. For the Diſtance. | 
EU A ft Comte 50519. 97994 
* 8 To the Diff. of Latitude ——220&—————3.34400 


— 


. 15 . — * — — — — IO. OOOOO 


1 


2 755 Fe *Die Longirude. 2 
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3 „nene 8 a 8 — 10.00000 
1 S0 18 3757 —— — — 10. 09086 
= To the. differ, of Long, 3298 - — 73.51835 


—B — & anc 


N FROR IV. Bath hanse nth Pha ge, to find che Courſe 
5 and Difference of Longitude. PF 

1 A Ship als Gom the Lat 1 Nonb, Sog until ſhe 
Latitude 95 128 Nont, 3 Fdemand- the Co aſs and Difte- 


I 1 . We Longinde.. 1 „ 

1 +." The 'Meridional Difference of Latitnde is 2676 mig.” 
=_ 8 The proper difference of Latitude is + 2208 min. 
„ The Operation: For ii Courſe. 85 


- 


| Hite p .—5. .. 3. 54469 


1 . — — aw rage 


* 


7 9 


* © AK © 


Er the Difference of — 
Log 1 19.00000 
342749 


I 1009086 


Toche diet N e — 3.5183 


on d. One Latitude the Cound Diſerencs of Longitude tein 
* given, to find the other atitude, and the Diſtance. . 


aueh. A Shipfails S 50. 57: W. or S W. + W. ater ar: 
Weſterly, from the Latitude 50 North, until the Difference of Long - 
3 * 5 I demand the. Wer LA: and Diſtance.” 


BY « 


The Wandern Parts ate: +. to _ 50 North, ire—-—3475 


2 For the er Lane. 


So is 3 — — 


To the Merid. Dift. ————- | 
4 M pts. We 


_ 
x 


From which ſubtratt —»—=2674 
There remains . — 80 
Againſt which, in the Table of aden Parts, is 5 the e 
* 165 which i is the Latitude of the Place, North. 
For the Diſtance.  '\ © 
The proper Difference 0 Latimde is 2206 U 
As ſe. Courſe 30 6 ——1 
To the difference of Latitude 2206ꝶͥ—⁰ .' 
So is Radius —̃— — — 5 
To the Diſtance = 3501 —— — 3 54426. 2 OY 
PRO B. VL- One Latitade, the Courſe an Diltnte given to find che 
other Latitude and Difference of Longitude. .- 


Exa A Ship in the Latitude 5 00 Non kale S W. 1252 
57 Of W. + W. and ſomewhat more Wellerly 29071 T4 man! 
the othes Latitade, en ieee Ng 1 
15 . . . 
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* 9 6 *.x . — * 
. 2 F 4 Ld - 1 * 
4 * 9 
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The other Latitude T2 dep, 121 12 min. Nes S re 
The 8 nal Diff. Latitude is 2676 min * 
Fer ole Difference of LH 


| As Raabs . — | 
eee eee —.— — 3 42749 
So is t. Courſe 50 57 —— e io οο˙s 
T0 the Diff, of . 5 —— — 


o , , 
0 . 
a | ; P R OB. 
% 4 - 
0 — FS. . 
F- . IF N 5 * 
7 ; 4 * 


3 un Y 
- oy _y " 1 
1 5 2280 
A , Fe 
_ * - - 


n ſe | * Z 


" Merratot's Sailing. 


VII. Two Places both in one Parallel or LKtude, and their 
8 - diff of Longitude being given, to find the Diſtance between them. 
Fo - Example. Suppoſe. two Places both in the Parallel or Latitude of 50 
55 © and-their In of Loogitade 79 deg. | demand the Dillince 
Ws cen them. oO 

* 1 Operation 

A The Difference of e is apes * 4299, /- \ 


Fr” 


N 5 ==. = =— 0.00000 
B "6 0 7 os To diff. Longitude 4 200 min. 7 al — — — — 62325 
_ Soo is L. Latitide 50 dep ND — — — 88 
_ I uo0ͥ the Diſtance 2700 min. 2 ——— 3. 43132 
=. FRO. VIII. Two Places bothgin one Latitude, and their Diſtance gi- 
ven, to find their Difference of Longitude. | | 

WW | . Example. Suppoſe two Places Fend n te Laibe 50 Aan an the 
1 v ge 2700 min. ee 
faul dee of Longitude 8 


1 — 3 nee 9 The open.. "MBP LAI RY OL 24 
EC ra. 995857 
JI /To the Diſtance 2700 Miſh. nn 343136 

I 8 80 is Radius 2 —— bqt6G0000 
| by 3 Ro B. N. Two laces finiatediboth. in. ns Pane of Labtude thei 
| I IN [; | Diſtance e AS; eee 8 being given, OE * fs Faule 


Wald 
1 . N 
py £ * * 
17 d * 3 ” N ” . 
11 = 2 8 * - A 1 ©; 
” 40D | E: -, 7 = n _— — OT IE — Py · 2 881 . 
$ I A £ - f þ 1 iv — * 3 = nb * * % © 
IT% > % = % a * 
— . 8 * * 2 <4 4 k : 
= p _ 


4 Ko 72 * * of 5 — 4 "Ss C [ art " 4 , 
e Is failing due Weſt 2700 minutes, ut; ny —— 
WET jtude be 4200 minutes. 5 N tot ern 


— rt _ Log 3.62395 
To gi = 19.G9000 


30 f is the Dilton 2500 8 min.— 
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- EE; | 0 H A . VI... 
The Doftin of Spherical lange applied i in P R 0 B L M 80 
e Gzeat Kae Sailing. . BE Ts. 


— 


L thou op it be hardly poſſdle "OE a Ship SEP, to trace out 
the Arch of a N Circle, co it ay aw ad 7 
keep conveniently near it, eſpecially in a Para ( or Bi 
and Weſt) C E 15 


N | Two places aten only i in n 

e A Ship being in the Latitude 50? North, is bound to SIG 
in the ſame Parallel, whoſe Difference of Longitude We Nr 
demand the Angles of Poſition? the Diſtance in the Arch of 18 HT 


cle, by what Latitude and Longitudes the Arch ſhall Pals, likewiſe the 
Courſe and Diſtance from Place to Place, according to Mercator. 1 


Let A repreſent the ay Place, 


E the ſecond © * Flies fi. 12. rat 
” pap As 2 * 6 : . IS 
a The Operation. W bs eo 


To find the Angles of Poſition, BaDa nd KD. 1 : | 
The Obli que-angled-Triangle A DE is reduced into twg equal Right- © IF 
angled Triangles B D and E B D, the Sides and Angles being 1 


therefore in either of them there is given the E) ren ſe. and the a 
2D, to fd the Angle at A or E. = 5 


8 In the Triangle ABD. ml „A 3 
| As te. ADB 239: 30! —.— —Log 2046179 | . 
0 Radius — — — —— . 


S0 is fe. AD—=q0".00 ——— ———————9. L 
To te. n nn Eg — 


of * 
CY 1 2 0 
. 
: 2 A 
- » : 
8 : * 
* f * 
3 8 7 * 
1 £5 
wi 3.4 
.* ao 
_—_ "5 
* Fs 
a s 
2 * 
— +4 * 1 2 
1 *—< 3 > TA 
3 ” * ot Kh 
þ + 4 l 
9 . » 


3 N AB —-14 $I———— 
"Fa 3 51 being doubled, x — — 5 
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17 . DA 40? 0 — ͤ— — 


She at Tirtie e 


5 . e 5 2. To find the Diſtance . 
. In the _ ABLY .: - © 


— 10.00000 


— 30807 | 


* 


80 is £ ADB 23 30—— I — nn nn 5 9.60070 


AE—-29 42, 01-1782 min. 


3 3. 2 gf atk by which the Arch ſhall pat at every five 


Longitude from A; kalen 
955 Yourlt nd the rel 


5 


g the firſt Port. 


titude by which a Arch paſſes, DB. 


bs 0D. 2 4 Log. 1007619. 
To Radius. —_— ——=——— 10,00000 


To t. BD =—— 37 : — 


— capa wht —— 9.96240 


nm,, — 


ee BDe, fc. 


There remains ——— —— DB 18 30 


The Com. of BD 70.90% 725 257 v8 . 
e To find the Latitude by which the Arch 
of Longitude from 8 you mult 3 the 


— — * _ 


EY 


© Ste the tg ben 0 23 ad 


Subtracting five deg, from——-18 30 £ 
== — 3 —BDc 13 30 
72 N da fo for the rſt n follows in the Table. 
10 WER 0 5 * 
DB. > 30 in the Triangle aBD 
Dc. 13 30h: 
De o8 30 70 find by what laute e Pin O 
WT. 3 301 
D 8 01 * 5 As 88 — ———Log. 10,00000 
D 2 06 8 30 To 5 35.—— 1.11271 
Di 11 30 So is ſe aDB———18 N —— 997696 
- Tory vine 3 Ye, To tc. Da- —39 04 ——— 10589067 


rr eee 56 ain North, is the Latitude of 
ee 


After 


* * 
9 K 5 


8 "Sued Cirtls Sailing. 1 
I Aer the fame manner are found the Laittudes forthe Points ede. ere. 5 
i the ſubſequent Table. 
Long. Lat. Tpruh, Havin ce Lange and Lon- 
A oo oo 50% OO grate by which the Arch palles, you may 
4 05 oo | 50 56 the Courſe and Diſtance from 8 5 to 
c 10 oo | 51 38 _ Place, by Mercator. 
e 15 oo |, 52 06 
f 20 00 | 52 22 * EE 
25 oo | 52. 24 e tudes 50 orth, 
0 30 oo | $2 2 and Je deg 56 min. Nen. 3 % 5, 
i” 35.00 | J 5T. 
k _ et | 51 2 r 5 . 
E 47 00 ' 50 05 * 5 
| Th Marti Din of Lita ine. 5 
F the Gurſe. : 5 
As Merid. diff. 14—.—675 | 42272 
To Radius — — — 


— 0.00000 - 


801 is the diff. of] Long —300- — — a 


For the Danse 
ALEC 73% 49 Fon — — e 
To the diff. of Lat. — — 489 
S0 is Radius — — . So 
To the Diftance ==——— — — — — A ny 
After the fame manner you will Tod the Co. 
kre. as they — ba” 2 5 
——k! D d — 3 hrs 
* Pact. Þ + "Ga. 2 2 
40 FE I Og LN W 732 . 200 * e | 
- |. From a to-c + N TE: 13:4 199” 
o 2 Fom c toe N W 51 28 188 
- I From e tof N W 85 85 1844 
"I : I From fwsg NW 19 221 180 | 7 
7 From g oh | $ W 86 45 - TTPpo4- © 5 
| From h oi | 8 W 82 5&1 189, 34 =. 
of From i tok | $ W 78 4rj 188889 
From k tol ' | .S W 75 0:14 06h 3 
Lom. 1 0 E S W. 72 51 O81 


LM * 1 
P r ES 
7 


R " Grnt Circle Sailing, : 


© But in regard moſt of the Courſes afore-found. are ſo rear the welt 
vou may fail W. N. W. 277 „ until ycu are in the Latitude 550 517 
Noith; and then W. S. W. 917 min. further, you will arrive at your 


Port. By this means you will alter your Latitude almcſt 6 deg. and the 
diſtance is but 52 more than chat of a Great Circle, and not above 22 


1 — min. more than the Parallel or Weſt Diſtance. 
7 PROB. II. Two Places differing both in Latitude and Longitude. 


5 Example. e the two Places to be, one in Latitude 36 North, 
>a her in the Latitude 50 North, the Difference of Longitude be- 


- tween them 68 Faſterly. I demand the Anęles of Poſition, the Diſtance 


- th the Arch, the Latitudes and Longitudes by which the Arch palles, and 
the Courſe and Diſtance from Place to. Place, through thoſe Latitydes and - . 
Longitudes, according to the true Chart. n 
Ie A repreſent the fuſt place, in the Lat. 2360; | - 
A E the ſecond, in the Lat. 1 Plate IL, Fig. 134 K 
1 | Un de Operation. 5 | . 
; 5 To find the Angles of Poſition. 5 | 
2 . In the mee _— re 
. 2 | FIR — - a * | 4 — 25 | oh Fr x , fi 
s. ADE 68 00 P p 
357: DE 40 60” 8 | 
Sol, Sum, - 94. 00 mum 4 bo 4} 6 
. 14 00 Diff. 07 o . e 
* * | | | "IF Hs: Ben * F % D. Ar 
s As . 22 cr AD and DE. —— — — — 0g. 0.13587 
; To 1. 1 1 2X = ooh — 7 00 ; _ - —— | fe FA. ——£9.08589 | 
Soi is . ? ADE ——34 001.2101 | 
7 | To ot, 2 NA E—13 * — — — 7935277 
i : Co. Ar. 
As ſc. 2 cr. AD ad AE 45 r — — Log. 0.16622 
Fo f. * * 0 9 —— — k—ä—— 9.99673 
5 is tc. Dr ————— —ꝝ•Aẽ— —— 10. 17101 
| To t. 2 Z ls A 2 08 —— 2 — — 1033398 
5 Z LS 659 8 . 525 
3X ls 13 52 ü 3 | | 
ES Sum, 22 eder A | 
_—_ gles & Poſition. 
Di. 5 oY " UNE . 


e ircle Sailing. 


C. „ | 
— —.— - - Log- 0.00805: 
8 W o. 
80 is 8. R 9.967 6 
To 1. AE 4 | | 
53 >The Diſtance is 2 tee! 50 8 8 
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atitudes by which the Arch paſſes at 
from- Ay you muſt reſolye the Everal | 


, BD. Oe. 


Remains 174 I. 


832 eEittu Vp © 


5 the Tila nels «DB, 46 fd by what Latitude 
the Arch palſes at the P 1 4 


As t. . — 39 —7.— —— —— go 9.91018 
To: Nas — | - Id.00000 
80 is c. D * . — — 9.81897 

- Whoſe-Compl, 39 Ol, ir the Lafitude at ĩ 
aer the fame manner are found the. Latirudes-of ſeveral Point 

3, e 4, , Tc. as in the — Table. eee 


Fpurtbty, Ha Hwing thus te atitudes and 


3 2 Longftudes of the Arch, you” may find 
= che Courſts ind Diftances * to 
2 Place, accordin ng to 5 Mercator . . 
| -- $0"to find the” Courſe, apd Di 
— 4 4 1 — 
7 Boch Latjendes aw 36 ONE 39 


1 ee peg. 
+ - 0 tude 
b 2 * Mo 42% 


. 
a. — 5 alen. hor” 


3 E 420 
"$6 155 eee 

— 28 "uy een STA ENA 
vr the Courſe Lu IO values} | 


a » 
Fas x - 3 1 


a, * >” 
| 755 „. 
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Sun 


| * 7 3 — 
2 — 0 £4 F 0 4 5 5 . 4 ” 6 * 
DO K A or | 7 Diſtane n Pt 7 FY 17 
LS © * 


a 


45 Couſe— 520,45" wie one log, 9.79197 
Te diff. A 45 
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\ 3 F « : N * „ 1 * F * =? 
— * 3 4 R 1 9 0 * £ - 1 o - 
BO ©: RE. 05G ot Tr Rr weep mm „ 2 
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* 4 — — 
* k — * 
K "RR : F4 
- = 1 = = 7 72 
Cab we — "RT * 5 


2 #$- * TY 7 2 N x a Med 


Che Doctrine # the Sphere. - | 


After the fime madner you may find th Cotyſts ard 
5544 Sen as they follow in the ce edle ; Dies a, 
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» * . n ä wt. 
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' N 4 a 
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1 = HE Poke of the Wael 1 


F< Wenn — being 
South or Antartieh ole, = Ig 


K 2 


a The Doctrine of the Sphere... ys 
| The Axis EPS the Flr is an imag inary Line drawn from Pole to le, 
about which the Diurnal Aiarian t ormed from Eaſt to Weſt. 

The Mer 525 ate great Circles concurfing'and interſecting one to 
another in the Poles of e as. PE&, and PS. . 
The Eguinoctia, or Equetor , is a * 4 Grcle 90 deg. "ſtant from 


the Poss of the Word; cutting the 


rridiamt at Right-Angles, and 
An the World into zwo Ports, < the North and, Spwrb Hemi | 
ee as E Q. 


The Echprick is a Great Grets, W's the — fin the two 
oppoſite Points Aries and Libra, and making an Angle there with (called 


its Opliquity) or 23 de 30 min. repreſe by S ge Md. |: 
: Ye is divided | ch Fong, 30 Gat whoſe 


The Cir into 12 A885 
Names and Characters follows... We 2 
2 Ty 4 | Libr 1 E 
aur i nr 
Gemini e 1 Which ate W. e 4 5 wed | 
cancer © S®, r Signs, ] Copricorntis ' w der ns. 
„De 4 V * Aquarius 8 J. Pn oh 
; Virgo..." , ® „ ATifees . 1 


The Zodiac ſꝶ᷑ is 9 or Girdle having Acht of Latitude 
on either fide of the Beljpriek, inwhich ſpace wer nets make” their 
Revolutions. Tis divided and diſtinguiſhed by-the twelve Signs. 
- The-Colures are two Meridians, di the Egeln dial and the Eclip- 
zick into four equal parts; one of theſe by the Eguin _ Points, 
Aries and Libra, and is called the Equino7al Colure, as P S. 

* 


The other by the beginning of, Cancer and; Copricorr, called 
ffiria! C lure, ? , S vw 
The Pole: ef the Eorick ar thro Potts Hh 30 n ! Wen the 
Poles of the World, as. .and K. 8 
bel to 4 [the Erna. and 


The Tropicks are two ſimall 448. Þ 
diſtant there from 230 30!, im imiting teſt Declination. 


The Northern Tropick 4 K the be degnnng 2 Cancer, and is called 


2 1 of var, 6h; 48 W a 05 . 
| outhern Tropick the beginning Capricorn, and i is 
A 5 . * 4 
to the bie | 


| ilſed the P of Garin 14 

The E re arè tyyo Era Cit N 
and diſtant therefrom 66 deg; 30 min. e che Poles of t e World, 
23 deg. 30 min. 


* re is © 0 the North Pole, i is calle th arch Gree 
2. 
| | 1049 


w 


a8 Z. 


Place upon the Earth. 


* 


* the other the Anror?ick Circle, as Kd M. 
The Zenith and Nadir are two Points diamerrically oppo ſite. e 
The 2 enith is the Vertical Point, or the Po oint * over our 98 5 


The Nadir is direcuy oppoſite thereto, n | | 
The Azimuth or Vertical Creles, are Giles Gs Py Krug cort- 1. 
curring and inierſecking each other in the Zenith and Nadir; as Ef N. 

The Horizon is a great Circle 90 deg. diſtant fiom the Zenith and 
Nadir, cutting all Az:muths at 75 , and dividing the World in- 


io wa ed at parts, the Upp er viſible Hemiſphere, and the 1 * 
and inviſible : This Circle 15 erden : 


The Meridian of a Place, is that Moon wn which paſſes by the 2 erith 
and Nadir of the Place, as 


The Almicanthers, or Parallels of. Abd are Call G Cizcles, _ 


el to the Horizon, imagined to paſs through every Degree and 
of the Meridian, between the Zenith and 12 | 


rigon; as Bab. 

Parallels of Latitude or Declination, are ſmall Circles,” parallel to the' 
Equinoftial : They are called Parallels of Declination, in reſpect of the 
Sun or Stars in the Heavens; ang. Parallels of Larnude, inte ref dect to WF 


The Latitude of A Place, is the Height of the Pole above;the Horizon, 
or the Diſtance between the "Zenith and the Eyuinoctial. 

The Latirude of a Stor, is the Arch of a Circle cobcginedl betivern thee 
Center of a Star, and the , Echprick Line; this Circle making Right- 
Angles with the Ec/ipriek, and cou nted either Northward or Souttnrard, 


according to the fituation of the Star. —— 
- Longitude on the Eatth is meaſured by an Arch \of the Eqhinoflial. con- 
tained between the primar Meridian (or Meridian of that Place where 


Longitude  affigned to begin). and the Aeridian of an other Place Toun- 
ted always Eaſtefly. L 


The Longitude of a Stax is that Part of 'the Echptick which is contain- 5 


dd between the Star's Place in the Ec/; prick, and the beginning * Aries, 


counting them according to the Succeſſion 0 of the Signs. 

Altitude of the — 5 or Stars, is the Arch of an Aæimuth contained be- 
twixt the Center of the Sun or Stat, and the Horizon. - | 
Aſcenſion is the rifing of any Star, or any pare of pt. os Equinodial above | 
the Horiæon, and Deſcenſion is the ſerzing thereo | 

| Righr+ Aſcenſion is the Number of Degrees and e of the Fyul. 5 
noftial, (counted from the beginning of Bree ) which; cometh to the Me- 
ridian with the Sun or Star, or with any portion of the Ecliprick, 

_ Oblique Aſcenſi on is an Arch of the * 2 the begining, 


— 


The Doctrine of the: £ Sphere. 5 


of Wir, 85 chat ont nit the Eren that nſeth with the Cntr of 
a Star, or With an J portion of the peck, | a 1 r ue Sphere, _ 
© Oblique Deſccnſi jon is that part of the Eguinoctial, which lets therewith. 
Aſcenſional Difference is an Arch of the Epuirottie, being the Diffe 
rence between the Rig hr and Oblique Aſcenſion. - 
Abe litude of the Sun or Star, is the Diſtance of che ung or 
{ting thereof, from the Eaſt or Welt ont of the Horizon, © © 
The . is the Difference between the true and apparent Place of 
. the Sup or nds bro beds | Og of Altitude is in the Line 
ACE, er ADG, the Sun or Star being at Cor D. Flute 3. Fig. 15. 
E206 ent Place in the Line BCE” or BDH. 
Jo the Angles of Parallax ate ACB, or ECF; and ADR or GDH. 


In this Scheme, ABK . a Quadrant on the Earth's Superficies. 


ee eb A N. 0 

1 l > 1 N ie * 12 Wh 1 
eftion is lib che Ares 

ourous Thicknels of the Air : 

£22 Ir 

Wa av » in the Latitudeef'gy FROG ei : 

WL 55 2 about lt — bem follows in the 8 

wells . wy 51 en e 8 

. Add in the more Northren Pans it hath it 

3 3 obſerved to be gleater. A T 

* ff " Ir [ 

5 3 The Uk ee b, : 

8 1 1 % eee 10 45 

n * 5 bee! the Corteſpondent Refraction is } 

| 36. 2 30% 9 1 ye ee ſubtracted from | 
CES o -}- To deg the Remainder 9 deg. Win 30 

Ped 2 ene, is reads true * AN . 
A SERT. 


h Dottrine of the Sphere. * 
8 E C T. I. Aſtrononical e * 
ee PROBLEM. L | 


285 Suns Phace in the Ecliptick, -and 570 beinen . 


iven, to find his preſent Declination. 9 2 
4 1. The be big in 36 egrees 41 mindtes of Ee 


— On oo” af the £1 tick Wich the 
nol! oF IT 


ut i, * 5 
In the Right angle anneal Thangie - there-is' £4 

8 Rig 6 . — 41 minutes, Sun's diſtance 3 Aries, and 
the Angle B V C. the greateſt. eclenatic 
the be Leg, BC, the Sun's prefent ) 


n (by the 9th Cale) to find... 


* I ' JRL IS op; 7h 


* Therdfore the — — —.— eb) 12 * 2 : 


ASR W 
Te f. B Y C230 o 304 the Sun's: 
"a is LY C 5⁵ 4h, the Sun s diſt 3 — 


al BC 19 2 8, the preſent Declinatign/Nr: - 72 
That hs. Sung diſtance is always accounted from the neareſt 


tt the Equinoctial Points Aries or Linas: Thetefore if the Sun be 
in the Northern Signs, Aries, Taurus, or Gemin: ; ; 2. in the Southern 


| 255 2 Aquarins;” o Piftes, +his Ailtanes 18 computed from 
Bar if- 2 * . 


1A be in be Nouthein- Signs, 3 Ic or Virgo, 
8 5 125 em Ss Likes, Laie cr Segirtarith, *s. reckoned 
Son- U. | 


If eas his Dedlination is is Northerly; 
if the Soutficrn Signs, Southerly. - 1 25 TY 


Example N 's Place is 22 of Aquarims; 1 greateſt 8 
W #232. 805 5.4 bs * Deelinarior. 
we wh CH e ont e 


"The Suns ED from Aries: is 37 deg, 48 min... $46 
The Operation. Tote ght e Thug rv Df. 


As Rat — r ü Log. 10 14 
＋ 2 $, Yi 2 e 
-To£D 7 F 230 3075 the deten D mation ... 9.60070 : 


8e is L F 3 37. 48, the Diftance gr — 7 
e o8, hn, oc Declination 8. U 38809 ' 


* ® - 
? ; —* Von! 
(| , i 
. * * 
\ - , * 
" 1 5 — — 
* * 4 * „ 
% 
«4 
% a ” Ls 4 * 


Pure 3. 2 


© Th: Doxtrine of the Söhre. 
W. may find the Sun 's Place by the Tables in A ronomia Carolina. 
PROB. II. The Sun's Place given, to find his Right Aſcenſion. 


Note; The Sun s. greateſt Declination is concluded by Mr. Krk in 
dis Carolina Tables,” to be 230 30, therefore i it is alw hs” 

3 Example 1. The 8 Place is 269 Wu. en 
3 Ach the e F enn 1 SA 6 
1 x — ng) Frange 7 ces given te. tnf 
IG us 1 * * lt Declinati Gy 
e B. J. G. 23. 30, Min. gieate ion, | 

| 5 to ee ad jacer tLegY B, the x Right po. 


11 þ 
if. 164 I. X Yu 


© [4 * — 
3 * - 7 
* * N. — =» 
*. * he 55 


. : 4 % is "4 * " a4 
N ” * DB) P : * * , 23 , 4 . 
4 4 1 6 * 7 d . mn a 8 k C4 *» 2 af, of , ' — Sp „ — a a * - i. 
ene ration. . 
17 . % 1 . 79 F « * * » - # "ms * * rh % : G Is 
K ; 4-4 | al wats 
Z MAE 1 — * 42 iT — * — — 
k if $$. be * : 
. 6 Les Ss 4 

* * wo , 4 "IJ = 


IIS" "0 + BI; 10.00000 
To t 1 C56 r Suns Lane! from —— 10415224 
SoisſcByC 23 30, the. g . — 222240 
| To Y B 54 22, the Riphi ae gen !. 150 

s Example 2. The "Stii's Place is 229 12 of Agree. whe 
„ To ful che Right-Aſoenfion, * 1 Pas 3. We 


7 : -4 * 
e C 


5 Jab: 42 The 1755 M 1 
44 5 Pi 1 L 1 if Operation, * | 20 | A | * 22 3 e 


2 4 — 4 
_ ” * 
4 * 4 "IL * 
3 * ww  - 
4 — 


| a 25 e 3 
y 2 as 2 5 3 1 | - = 1 | N F. > 5 * f 172 ö 
As Radius de Rightangled Tri Dre — — 18 T0.00000 
A To t. 5 -370 484, the Sur's s Long: fot PF 9.88928 
oy So is ſo D 7 F 23 30, the t Declination — 299225 
8 Tot. POE 25, ge} t-Aſcenſion from the 
== 5 8 a A "ai OT ad LS Equirgitial Point F 7 #985199 


This Propottion nds the Right Aſcenſion From the neareſt EquinoQtial 
Point: as Jou account-the Longirade in the Operation. But the Right- 
Aſcenſion is e reckoned fiom Aries, n to the Succeſſion of 
2 the Signs. IT”; 
* Therefore in this laſt os 15 "the Complement of 35. 25¹ to 360, 
which is 3 245 3 5 is the Right-Alteblion fought... FP Ld 


kor m - Thi ginisDeclinarion given, rofing. his | 
1 bet, ent Pe nati gn, ofing K Place or Long 


. 


Ded on is Bos Pe encreaſing, 4 
he 2 Tun 3. 2 Fg 16. 


2 


de 


P! 


1 "The Woctrine of fte Saver. . 

„ iin the Right-angled Triangle Y B C. q 

: 23 is gen the Leg. BC 19 d. 30 m. the Sun's preſent Dectitation. - A 
J he 0 Sigg Angle BY C. 23 deg, 30 min. the — Declinatin. 4 


[yporenuſe for La. (by the renth * 8 Fw: 
"Diſtance from Aries or 


*The Gerin : e | 
As J B * 4 235 30% the pee: b 92897 | 
To Radius -10.00000 _ 
So is B C 19 30, the preſent Dedlination—————=9.52349 Ho 
10 10 56 0 —̃ĩ 1 ——— —9 92279 
N 56 50 reduced into Signs, is 1.36 % . 
Ir u Sure Peck he Neth: = Prot 
the un tion orth,: and this roportion 
finds the Sun's Diftance yaw eee Les e 


Northern Signs. 
If the Sun's Declination be Se. wad! of 5-0 Live; 1 
decreaſing, from Aries, among the Southren Signs, . | 
Example 2. The Sun's Dedlination is 14 10 South decreafing, | 
Tofind the Longitude from Aries. Flas 3. Fig. 16. 


Te Operation. in ne Triangle v DP. | 
As Dy Tr 239 305 the 9 Declination= — 
To Radi — ◻ 0.00000 
So is DF 14 10, the preſent — 93887. 
143 55 . SF 37 525 the diſtance from Arier 578801 7880 _ 
of 37 deg. 52 min. to 360 deg. is 322 og min. —˖— _ 
Wich es uced into Signs, 10“ 22% 8, or 229 87 of A. 
PRO B. IV. The Sun's Declination given, to find the Right-Aſcenfion. - be 
Example 1. The Sun's Declin. is 196. 30'm. North encreaſin 


Io find his Right-Aſcenſion. Plate 3. 5 0 6. 
Fn theRightarigied Triangle Y BC, 6 4 
There is given the Leg BC 199 30, the Sun's * ent Declination. * 5 


And the oppoſin Angle B Y C 23% 307 the greateſt Declination, "= 
(by the 17 Caſe) to find the Leg Y B, the Right-Aſcenfion. - | \ 

As Radius. — — — — 10 ooo 
To tc. B YC 23 307, the greateſt Declination 10. 36170, 

So is t. BC 19 30, the preſent Declination 95491? 
To fy B=-—-54 32, the Right Aﬀeenſion, from Y-—— 19.91085 - 
The Tame Caution which was given for the right accounting the 
Sun's Te! in the third CE * for the Ri Eager ; * 


In 


3 172 a The Doctrine of the Sphere. 


1 LEY 
\ 


- / 


as that was given in Signs, Degrees and Minutes, this muſt be given 
in Degrees and Minutes from dies. 
15 f 2. The Sun's Declin. is 14d. 10m. South decraſing 
:To find the . 75 65 Plate 3. Fig, 16. 
Operation 0 | 
TRE | Tahe Barg Triangle „ br. a 
As Radius _—_— Log. 1000000 
Io tc. D F. 23 30. the Sun's ercateſt Dedinat-—10.36170 
So is t. DF. 14. To, the preſent DeQination—-———— 9.40212 
To f. r F=——-3; 29, the Right-Aſcenſi 0N———29.76382 
DOI of 35 1 29 min. to 360 deg, is 224. deg. 31 min. 
5 Aries. 
PR OB. JB . The Lok Latitude de of a Place, and the Sun sDecliuation being 
Pen, to find the Aſcenſional Difference, 


© Example. In the Latitude 51 deg, 32 min. the Sars Decinaion being 
200, 12 min, to find the Aſcenſional Difference. 


le abc. Plare 3. Ke. 17. 
. be 20 deg. 12 a d Vans Declination 
and the op 0 28 min. the Compl. of che Lati- 
tude, or x akon the EquinoEtial and_Hoxizon (by the firſt 
Caſs) o find the Leg ab, che Aſbenfional Difference. 
2 . The Operation. 2 N | 
As Radius— — — nr rr = — Lo 1 1.00000 
| To tc. bac 38% 281 the Compl.of- tha {ated 551 
So is t. bc--29. pg. Dedlination 9.56576 
. To Lab — 27 35, the Aſcenſional Differene—————=79.66 $67 


 PROB. "To find the Oblique Aſcenſion or Deſcenſion. 
e, Find the Aſcenſiona ! Difference by. the fifth Problem, and the 
Fe Right-A [ſcenſion.by the fourth Problem, 
.. Secondly, If the Sun's Deelination be Northerly, the 4 Ice uf bal 
| Difference ſabtrafted from the Righe Aſcenſion leaves the @bligue Aſ- 
722 ; and added to the Right | A cenſion, gives the Obligue Deſcen: 


"Thirdlys If the Sun's Datination bs Southerly, the A ſcenſs onal Dif- 

- Fexence added to the Rigbr Aſcenſi. on, gives the Oblique- Aſcenſion ; and 
fbtraftec therefrory, leaves the Ohliguè De feenſion. 

Notre; ] If the Right Aſcenſion be leſs than the 4 renſional Diference, 

add 360 deg, to the Righr: Aſcenſion, and then ſubtract it therefrom ; 

or: by the, "Hol of the er Adlai and . Difference, ex 


80 eds 


© 


reduced into hours and minutes of Time, by allowing for ey 


add to fix hours, gives 
17% % therefrom; the Aung f ere. 3 


K 2 
| 8 Exan gh 
clinatioj 


122 
4 PRENIED 22 ——— —— Dr 1 I * 


N 


- The Boutine of the Sphere: I „ 


ceeds 360 deg carne 360 deg, — Remainder | is an Obs" Henner 


or Deſcenſion 


PRO Tm VII. To f find the Time of the Sun's 22 or ani; and 
conſequently the length of the Day or Night. 2 i of 


Fr /t, Find the A iſcenſi onal Di ee by the fifth Problem,” which bs 
15 


- and. tor | 


one hour, and for every lefs than 15, We Ti 

pal k the e Ne N te A nfo 
Sec t S Dechnation y 

Dotz, added to fix hours, gives the Time of Kong! ul 
And ſubtrated therefrom, Au. the Time of Sante 5 


On the contray, H the Sun F pay os ty, the 1 Le 
fional Difference ad ime. of 8 Aſine. nd 


Thir ay, If the Day double the Time of Sun. tr Þ 
. 2r :" An And ate Time * of Sag 9 „ 
1. 10 m8 ** de 51 . Cx e 53k $627? 
20 deg. 12 min, North. 
Aud the Aſcenſional Differente 


by the fk Pr Pads, . 
F 


* 


do. min 
4 the Time of * 7 0 * 


15 | The Longer ab r % TIO 2. 1 
5 Th Laster u ieh T c E f tl 


57 Fg Ti DIET 
Fe "a "fo l Baus FT. deg n 3 he Doriinat;an 20 deg 
| ©Q A 1; 5 G 
2 A ee Diferenes i is 7 bow 35 fn s which makes, @ 
br) 1 hour 50 winnen ne, * | 
Re, th the ee Invis 8 Fs Ws + 
47 T The Time of rig LOS cw, 7 8 e 
„ bee So: ITE. 51 i Me : 
6g 7 The Len * N Ks 20 ; 
The Leit o Ks pg F ” * 


15 


PROB. vm. ee of aha dd . 


iven, to find the Sun's Ampli 


xample, In the Latitade 51 32 min. the s Declinmion 
20 deg, 15 min. to find the r * bein 


; > Right angled Triangl abc, there is given the Leg be 20 deg. 
L 2 2 mia. 


— 


| 
N o 


— of the Eaſt or Welt; if the Declination be. Boutherly, to; theSouth- | 


jen 20 dep, 12 min. North, 
| 0 min. —_ are Angle dae,'s'1 Aeg. 32 mip the * 


by Nee? 1601 — . —. 188880 100 


Vertical. 


"ns. Eibe Docrineofthe Sphere. 


12 Min: 20d the oppoſite Angle bac, 38 deg. 28 min. (by the tentk 
Cale) to t we een, ac, the . Plate 3. Pg. I 7 * 
. Dye Ope peration. wt n 


As £ bee * 286 «the Cobb r the eee: 79383 
"T6 Radius — — I0.00000; 


— — 
Lerner 10 


e 20 12, the Dectination = — — —— 9.53819, 
Jo f ac 33 43, the Amplitude. — 36 


— rem 


97 443 
I the Sun's Declination be onchacks.- the Amplitude is to the Nörcr. 


119 339%) . 
Pon. 1 The Latitude of a a Place, and the Sun' $ Declination being 
Liver, to find what time the Sun ſhall, be due Eaſt or Weſt. . 


"Example. In the Latitude 15 ge 32 min- Nh, the Sur's Paine. | 


is J iT}: $7 . 1 Wi 
Ee Le: t time. 3 Suu en ſhall bo;due Faſt | 17 + ) $337 * 
rjangle ade, A ae - 2 Pa Leg. de 20 


Fi 1 
4h 


0.09 i Seer 5 A . Reer 3. Eg. . 
ö 21 i114 The Operation," | SENS SF daf 


© To tc. dae 512 32 rie Latitude · — 
So is t. de 20. 12, the Declination —= 5 a 9.56576 
To ſ. ae 16 59, the diſtance from aun — 79.467585 
Which being reduced into Time, one hour N minutes fert, 


" which added to fix hours, gives 7 hours and 8 ryinures, at which time 
the Sun comes to the Eat and batted. tom if 


ſrx Hours, leaves four. 
hours 52 r e. che time of his being in that Weft Azimuth, or Prime 


PROB. & The nie of the-Place. an the Sun's Dedinatiori f 


being given, to find the Sun's. Lade. being in the Eaſt or Weſt 
Azimuth, or Prime Vertical. 


Example. In the Latitude 51 deg. 32 min North, the Declination | 
20 20 degoees — minutes North, to find the guns Altitude, being due 


In the Right-angled Triangle ade, there is given the Leg a 70% 125 


and the oppoſite Angle dae 51 des. we min. 1 the tenth Gase) . p 
: d. 3 | 4 


Plate 3. Hg. Th. 


N 


N # 
— A 
7%. "a 
1 TY a 
- 


7 . 


” Is 


"© my 
wh 


* 
35 


The Doctrine of #2 Sphere.” OY - 
2 The Operation. 9 8 
As f . n | 
— — — IO. oo Er T 
S f. de 20 12 the Des — — 3538 
T0 1 ad 26 10, che Alt. in the Prime, ar N 12. 32 9 
PRO B. X. The Latitude of a Place, and the Suns x be- * > 2 
ing Saag. to find the Sun's Altitude at Six of the Cock. e 
In the Latitude 51 deg. 32 min. North, the Decade —_— 
23 N 30 min. North, to fiid the Sun's Altitude at * * 3 'Y 
In the Right angled Triangle abc, there is given the belegt e. 
23 deg. 30 min, and the Angle bac, 5 deg. 24, Min: of V the ninth, | 
Cafe) to find ONE Leg. bc. "Fe TI | 
The Nee N oF: 3 A b 
| As Radius — —-Log 10.00000, - 
To ſ. ac, 23 —ꝛ— On 9.60070 ůdàſt 
Soi bac 51, 32, the Latitude be. _ 


- 2 
a: . * 
- 1 
- ”_ 4 
1 1 


32 


* 


8. II, the Altinide af f. x 


-;F PROP XU. D of EP: the Sun's Beta, 
Del ven, 40 r 1 At. HX. „ of 
; Io ee eee, 

a e at fix of che of Ou = 


* Ws * = 
T3 x .. >, — 4 Da - 2 1 


* - 
| . . 4 N » * . * 
« I - a4 „ * * 7 
oc wth -4.. * 155 
7 5 . 18 © Fu T4 3 . . of" 99 «<4 
-— z KS. + . — 6 ot - - y : 
- N * = : % © 4 : . 
0 2 1 4 2 
* — . _ "4 0 * * - - 
- I od 1 
— * * 


erat 


Tove 2 er Paint - 2 


N 'To t. ab 15 os, the — , 18 

FRO B. AI. The Latitude of the Place, the Suns 5 Alticude Fr 
Dechnation bel ing every to. find His Aaimuth. Z 
| ample 7. n the Latitude 5 1 deg; 32 min. North, the Deeli on 1 3 
e 6 30 min. North," the BA 49 deg. 40 min. Te find the Suns 1 1 


In the Oblique an Ade - there45'given: -the thice Si 
27 2 8 de Gem ee S the Compt 7 


the S or W ur 8 Dil om the Elevated Pole, and 0 2 
240 KcfCompl, of the Altitude, (by the 1110 Caſe) 20 find. the 2X | 
Der, de Sus W from the North. Flue 3. Ke. mr _ 38 - 


. „ 
> -- —— 4 


— 


W * . 
* . N 2 = 7 ” * * - ö * * N 
; 2 b . * 71 phe 2 / 


*< 


8 21 22 26 Sas, bonne os 14 
— 957978 

* A en 06 TO = — 22992 
1 Sam—-72 — —-—-— —— Sim, 79. 40481 
„Repr. 9e ——59 44 ——— Eee 


Which doubled, —— 59 44 toduces 
The Sun's Azimutb——119 28 from the North. 
"Example 2. In the Lat. 31* 52! North, the Sun's Decin is 150 16 
a t. bale 37'3 To find his Aximpib from te Nor. KN 
| TI * Optration, . 8 rr 
ue Triangle DPZ, „ 5 = by % 
There is given PZ 380 287. 25 e wed N 
'DZ 7 23, DP 105 16), 


The D oe S 1 


Legs FZP 38 28 Sine 

n 105 162 Sum 10% 031 EO} 
Sum 214 07 Ben. 5577 147 e Fs 
e 03—— 


Rem 0 47 "ws 9 —ů — e 9:35 283 
Which doubled, —=——76- 59 produces --" is OY 
The Sun's Azimuth — 153 Ge ee | 


- Example 3. In the Et. $1* 22% South, the Sun's Deciim: 23 30 Scl | 
| +a his Altitude 490 40: To and his Aæmutbh from the South. 

In the Triang Ie DZ. P muſt repreſent the South Pole; then dere is 
given PZ 28 = 28 min. the Compl. of the Latit. DZ. 40 d. 20 min. 
the Compl. of the Altitude PD 66 deg. 30 min. the Compl, of the 
5 or the Suns Diſtance from the bold e ah) Pol, 
to find PZ D, the Sun's Azimuth from the late 3. Fig. 18. 

The Operation | is the ſame with the 5 Tran, 10 z only as © the Azi- 
1 there was accounted from the North, this finds it frem the South 
7 of the Horizon, which is 119 deg. 28 min. 

Example 4. In the Lat. 51 deg; 32 min. South; the Sun's Dedinati- 
on is 15 deg. 16 min. North, and the Altitude 19: deg. 37 min, to find 
bis deimutb from the South. Platt 4. Fig. 19. 


. . 1 


* 
* * 


In the n. DPZ, T repreſen the Seu dt e rmer 


ple. 3 Then 


—_— — — 


p * bond 
* T7 * 
\ « 


105 deg. 16 min. and DZ required: . 
The Operation is the fame with the Sa 4 , only the Azi- 


muth A1. a to be accounted from the South, 1. will be found : 


153 de 


PR B. NIV. The Latitade of the Place, - FOES ITY 
and Altitude being given, to find the Hour of the Day: 


* Example 1. In the Latit. 5 10 32. North, the Sun's: Declin. is 2z* 20r 15 
North, and d pb Fact to find the Hour from Noon... 
In the in Wes there is given PZ 38 deg. 28 min. D. 10 Y 
deg 20 min. D 66 deg 35 min an DFZ th hour from Noon re. 
_ quired. _ © Plare'y, e | 
Leh The Oper ation, FW, = oy 
7 The LDP 665 3 oe 'G. Ar: 0.03760 7 
Legs 38 28 im „ann, 
: Tie Rade D2- 10 40 Sum 72 3% * Sine Log: 9.97978," 


Sum 147.18 45 18 Rem. 32 13 Sine 9.72683 
4 5 Sum 72 28 39. ———— Sump 22.5028 
Ws» mt 13 F Sum - 9.9 519 
The Double of 19 deg Tx. min is 38 22 min which 


reduced into Time, gives 2. hours 33 min. from Noon; ſo that the | 
hour of the day is either 2 hours 33 min. Afternoon,” or 9 hours' 27 
min. before Noon. 


Example 2. In the Latit. 51 3 21 North, the Sün's Declin. 150 1 * 
South, and his Altit. 19 37. to find the Hour P. M. or Afternoon. 


In the Triangle PDZ, there is given the three Sides . 30. 28% 
DZ Joe 23 PD 105% 16 and DPZ. required. 


a DIE Ns The Operation. . | 
2 PD 105 16. Sine 4 5 oth Ar-001560- 


PZ -- 38 28 Sine a. 8 S. Ar. o. o 
kde Baſe DZ. 70 > 234 Sum 107%03t 8 Log 9.98048... 


Sum 214 O7 . 07 Rem. „„ See 
Sum ———— 107 03 ——— . 
Rem 35 ae. T2 us 9.98917 


Plate 4 Fig. 19. 


- + Which doubled, produces 25 deg, 28 min. and that reduced into 


Time, makes 1 hour 42 min. Jere. 


PROB. KV. The Laade of u Place, the Sun's Deelination, ad. ® 


et of the Dh F: ven, to e eee. 6 


2. The Doctrine of the 'Dphere. rn 
Then there is given PZ . 28 min. DZ 70 deg 23 min. PD. | 


pn” > The Doctrine of the Sphere. 


zs 22 deg. 30 min North; the Hour, 1 hour 53 min. Afternoon: - oy 
IJ To find the Sun's Altitude 5 

I our 53 Minutes reduced, makes 28 degrees 15 minutes 3 88 

An the Triangle DPZ, there is given the two Sides, PZ. 38 deg. 

205 min. PP 66 deg. 30: min. cd che contained W DPE 28 deg 

>. 8 min. 280d 58 255 . 3 

Fu 3. Fe. 18. 


Se ER The Operation 
1 As Radins— - ——— os, ales 
C . DZ 26015: the 8 —.—.— | NG? 
„ PZ 38 28 the leſſer Side 
1 * 2 34 59 a fourth Arch — — 2501 
3 From che other Side PD 6630 NY £3 
„ — thefourth Auch ——34 59 
. e dende beende Sx 5 - 4 
2 pf As e eee 4 the fourth 13 
PO To e. — 31 31 the Reſidual r 93069 


So is ic. 2.38 28'the leffer $i 
"To ſc. 3 27 che ſide ſought 
9 33 minutes is the Iuwde required. 
PRO titude of a Place, the Sun's Declination, and 
: het hour given, to 3 — by 
* Example. In the Latitude 51 degrees 32 min. North, the Sun. 
Dec ſination is 15 degrees 16 minutes South, and the hour, 10 hours 
= = -x8 Minutes in the Morning ; to ſind the Sn e Azimnrh. 
1 I The Time from Noon is 1 hour, 42 minutes. 
Wich reduced, is 25 degrees 30 minutes 


—9.89374 


©" I In che Lat. 51. deg, 32 hin- North, "the Stin's Dedidtion 


-X9.91098 


} - In the Tria range e DPZ, there is given the two Sides PZ 38” degrees 
28 minutes, PD 105 degrees 16 minutes, and the contained An 
DF 25 We 30 minutes, to find one of the oppoſite Angles, vi. 
F255. | Flure 4, Fg. P: 
2 8 0 267th © The Operation. 
} * 3 ah 5 5 , 13 
1 2 105 T. . 
Z ͤ rns „ 
mam 143 1 Sum 710 421 * 15 7 25 320 
v7 os 66 48 T Diff. 33 24 half 12 * 


>... 


. * 


- 


"The Doetrine of th: Sphere. | ; 


£4 4 . 45 
10 1 Z ar Dp iE en A 
To . 4 K 4A ————— 23 24 9 04 
So is tc. + FEZ ——— 12 4 — —— 1064536 
0% X (s PDZ and FZD — 63 . . 
To i; z X * ——— 2 22 · — 9 Z 
So is tc. 4 DZP: 12 gj—— 5 . 


To t. Z ls PDZ and PZD-—8; 1117289 
$Zls 85 10 . ee r en 
1X6 68 39 | 
Sum 153 4 DZP ired, 3 

Which is the Suns Aae Amtes > North. 5 

PRO B. XVII. A ite Sun's Ali, and 4- | 
2imuth given to find the Hour 

Example. In the Latitude 51 degrees 32 minutes, the Sun s Altitude 


9 degrees 40 minutes. his 119 degrees 44 tmintites from the | 
oy to find the Hour Afternoon. N N 


In the Triangle DPZ, there is given the two Sides Dl 40 deg; 20 


min. PZ 38 deg. 28 mir. and —— 219 deg, 44 
min. and the oppo Angle UH anaed..- . Be. 18, 
— gr 
88 — — l 
8 7 2 38 28 28 — 5 5 5 --. ICH T dit & 


Sum 76 48+ Sum 29% 241 DZP art 70 = 
„ Dit or 524Diff 00 56 the half 79 . . . A.. 
To {+ Kcr' EO” Oey . 


So is te, DZP 59 5————— 226222 
To t. R DznaDrZ— 6s $I nn — 899227 
As fe. Z cr DLand PL 39 24 — SED. 1197 
To ſc. 3 X cr — —00 56 
So is t. BEE . 
To t. Z is PD and DP . 
12 18s 36® 543 3 
>=X ls OO 00 51 


Sum 37 45 5 DP required. * 


* 


* * 
E 7 _—_ a , PFs 
* . L _ * * * . > > 
, . 4 "5, 6 2 9 
8 = * 
. — = - 
oy 8 
> S * - 11 5 
- * — 1 
* * 
1 
a 


* " y ö : & 
: \'D > l - 


"Che ſadctyine'of the 


Aire + DPZ is the greater 3 becauſe 8 51 
5 4 Side DZ 3- — 


* * | - — * ˙ . Adinday © 


wo greatet | 
Aus 31 min. 


E ROB: Nun. The Latitude tad Ee Star belng 

3 e to find. the Right. Aſcenſion and Dec nation 

A Example. The Lon itude of Caftor is 15 deg. 33 min. of Cancer, 4 

and his -1 min. Nn to find lieg rte fen | 

e eee — GN 1 Gorge 3181 N 
In R e IP 23 deg. 

30 min the. diſtance berween the Pole of HHR, ad the Po 

of the Epic; ID 79 deg. 58-min. the Complement oß the. Lati- 

_ rudez and the contained Angle DIP 15 deg. 43 min. the ka 

from Cancer To find one of e | 


Dp 180 58 of the Right» Ajee, 


1 tam. Cancer, 4 
B V the Gal mplenene of, * 0 bur b, | A 4 | 
1 > 0 A1 Lest N 
= 7 The Ogeration.; Bor the Aalener e 1 
40; 385 587. o3rSb aH danralxA id Un Op. 225 <2 | 
2 23 „ oformeath 10H 27 Ui 01 : 5 mY 
Sum 1 Sem 5341 ay BIP. coins eta 247 
2196 - 28 14% Dr 
. Zer-. Hand — 20 
To . 2 XR ar? —— — — 


mi 


So is tc, 4 DIP — — 07 46— 86521 
F, —_ 
To t.+X 4s DPI and [DP N — TTY 5 
rt TROY 18%: ne r 57 mg Ar 
. Z er Dan IFP. r 44 — e 
. Tsa fc. K 26 14 ————— 225 5 
1 „800 is tc. 2707 44. ——— n .8 6721 1 
Tot Z s DPLand DP=—84: 2. . 
ÿ„ .  0-—-SThrs TG 23X p.20T 
5 N22 22 N 4 | 
; Sum- 59 DP. 2 S 9 n l bor cl in; | 
. © Whsſe "Complement to 186 IT Deuce iuunte, the 
I e ee Conor; ight-. meg ner, AS Do Yo” a 
x ad ee Apo ow oe 1919 0 


14 88 


=. 

J * 

Ax. . 

* 4 

* 1 13 
\ *. 8 * - — 
8 1 we - 
1 1 

3 

— . * 
- 


n 
r the Derbe 7 12 nag? 
197103 4, \a\C vr üte * Ln o A Nase 2 i 


AS ſ DP 8 
Toi. l. 19 6f 

1; 'Sois DIP 19.19 ths Long nom 
Jo DP 


. 


bei 


y "given, 10 fic od the 16 

ng gre Ne Right⸗ 1 8 N Ly 
Wks gde br. th th _ 8 1 tor 18 5 

ere is g rwo Sides, I 23 30%. > 

,, ana eee 12 5 | 
1 ; and.the third Side ee e be apple 
: 2 * — 4 1 . 15 1 20 

* 2 0 ration. Y nd the it „„ 
to D 57 28 . e A 4: FUR" Bo ine 9 7 2h 8 's 
* — 32 CY oh ĩ —— 4, 2 f 
= 80- -58-+ Sum 40% 29% f ET jt 2 
Dith 32 58 7 DiffTs 79 ett tas 140 8 32 204. 
ah 9% 8 505 4 * 
2 3 tes l a 
Ae} Zen FDand [me fg 25 EIS, 6.187 60 


Sos, 10 7 D Ba.; 52. * n 


'To t. 4X Ls DIPand FD-+-0g: — | 


151 20H . 1 2 


Is n 259 WE e 
eq AK 4861 4 8 | ei £53k e ads 1 1 5 
ori ES 3 DIP the Longing fi en 
off Hirt e E COA 4.4 the * r fy of EE 
Loi = 1 . 17 5 x ; 0 
As N — 33 the 158 2 — 4 — 5774 N 


28 the Complement of Dedivaton- 9.92587 
80 n 9 1 45 the Compl. of the Right-Aſcenſi on 9.49577 


Jof DI ö 80 01 the Complement of Latitude x9.99238 _ 3 
. M2... - RUS ug 


. 7 g n 
* * * * 
2 ** nne fi 4 
” - S GARE G 
* a &F as 


dy 
„ 
Poe 
| . 
Tt 9 
„ N 
” , * 4 - J 
4 ” 
: Py 
| Ly 
/ 
4 * 


— 


* =} 4 32 y * 2 8. 
7 2 A N , 
7 7 
K 1 is 


1 "ROB. XX The diſtance of a Slacker, Ge, or New-Ster, ſrom 
mo knownfixed Stars _ given, to find” the unknown Star's Long 
tude and Latitude. ; 

. Example ; The W Star s diſtance: from the Swen rl Beek is 49 
o5 minutes, and from Per — — 57 minutes, to 


degrees 

1 l and Latitude 
Of the. Swan t Beck, M 260 49 02 N. 
f Lane. Of Perfarss Side, d 27 1 2 Fla. 40 05 N. 


1. In the e thin fc be dee Sides, Al 40 deg. od 
e 3 of the 'Swan's Beat, DI 59 deg. 55 min. the. 
Compl. Lat. Perſeus Sie the contained Angle ** * 44. a 


min. — difference of Longitude between tat 
1 9 and the Side AD required.” Yue Pre + Fg. * 
_ G | F The 0 jon. 
2 I . a 5 re. . 12 ' . GG: Ar. 
AsL4 * Al And 8 26. — APEREY <6 5 
— 8 — —_ 55 
10 t. R ls DAI and ADI-06 — — , 
EW 0 ö | Co. Ar. 
Fe As | 1 Z cr. Al and W 9 EN 99588 


To ſe. + 1 Hy 28. —j—9 0404 
80 is te. 1A 3ñÄĩ5tG0 16 ——-.!öXͤL——9. 75676 


3 "Joh ts 2 4s DA and ADI —41 e r OP 94668 
E.. The. Angle DAI is 48 * Gb 


k ' Ca. Ar? 
1 1———ů— — 
Fern . 1 
FFB — 1b. 


r 8. „. 5650 
A 3 2. In the ADg there is given threes Sides, aD 85 dep, 02 
wm the lian 2tween two known Stats, AB 46 deg, 05 min. the 
unknopyn Stars diſtance from the Swan Beat, BD 88 deg, 57 min. the 
Gſtance hs Side and the Angle DAB —_— 


CAS 1 | e | TD!) 
- FN N 5 * 


1 ds ds BL... a 


- * N I, | * = 
* — - Wy 7 8 * * " £ 
* 4 ＋ * : | p | . 
NV _ Thy Operation. © 8 


IM D 02 Sine — Ar. Gn 4 
 AB-————4 9 Sine Co. Ar. 0.12167 
532 ů— 8 371 Sum 111% 32+ Sine 9.96858 

Sum— ————223 04 Rem, 22 35 Sine © 9:58436 

Sum —— ——=111 32 2/2 oem tan — Sum 129 67624 

Rem, —— a= 22 35 8cf.—-46 28 Sum 9.83812 I 

Which being dou makes 922-56, the DAB required. 

Which being added. tg de Angle Dal, . the Aude Bal. 


1 deg. 21 min. 
2 iven the two Sides, AL 40 deg · 


3. In the Triangle. ABI there is gi 
58 min. AB 49 d . 05 min. the contained Angle BAL, 141 deg. 21-min. 
and the-Angle AIB, the difference of Longitude between the unknown 


Star and the Stuan and the Side the Co af the ur. 
boon Sas Linie ie 8, _ | 


: "The Fs Plate 4. Fig. 21. 
5 
4 ol 0. Ar: 
7 AS £4 Z . Alan 5 —45 O1 —— .f 
7 Io f: X. —— 04 2 ̃ -- 8.84897. 
8 80 is fc. 1 Bal ——— — n g 
4 To t. X CsARl and AB o — 8 
6 „ > . „ 425 
8 AST + Z cr. Al and A8 45 1 . 15064 
To ſc 5 X cr. — 04 2ͤ —2————— 979891 

R So is tC BAI- =o 70 nes — — — 954512 
2 To t. + Z Cs ABI and AIB 52 20ͤĩ1;ñĩ52ẽ2ÿ 949467 
16 The Angle Ag is 28 deg, 20 e e ee 
10 the Swang „ Longi- 
— tude to be =: 24 deg. 59 min. Car... AF. 
6 
5 1 77 2 rd 0 8 

| 0 — 52 — — 97833 
rt So is £ BAI— 141 _ — — -” 27, 


To . Bl ———-—-38 Tm WED Fi et 


— i. 
Whoſe Compl. to 90 d np is 6 d min. is the unknown Stars 
Latitude Northerly. NY os 
PROB. XXL The Mridian-Altircde of an unknown Star or Planet, 58 
; and the Diſtance from a known fixed 2 given z tofu the un- 
. Known Star's Latitude and ORE” Exemple 


* - 2 i WW” N ** - 7 * 9 C 
#12 a J EYE 7 n * 4 4 7 iq 
* : wa. wo 9 mo * 4 ry — 1 , 7A . 1 
* * * 1 * e * Y N . | "a . 
—_rR PITY * * * 

* 8 9 - 1 T's — „ 1 Pn , 

. 2 ” 1 1 
% * * , ? 1 *S 7 A * 
8 N 9 ** l 0 w 

W 


*" Example, In the Latitude 51 deg 32 min. North, the Meridian Al- 
titude of an unknown Star is 30 deg. 36 min. and his Diſtance from the 
Win Cepbers's Girdle js * 32 min. to find his Longft:” an Latit. 
* x be Meridian Altitude of the Star being given, bis Declination is 
alſo given. „* 72k a TSS: 

For the Metidian Altitude ſubtracted from the-Complement- of the 
Latitude 38 deg. 28 min. there remains 9 deg; 52 min. the Declination 
F, Therefore in the Triangle. AOP, there. is given the three 
Sides, OP 20 deg. 52 min. the unknown Star's Diſtance fem the North 
Poe, AP. 97 deg. 52 min. the known Star's "Diſtance theretrorg, 


Angle: APO required, being the Difference of Rjghr-A/cenſion between 
the wo Stars. VV 5 Plate 5. Ee. 225 5 


LC 
' b £ 3 J * 4 7 y 
; 2 au” « 7425 "RA 4 * 16 » b. .- 
- 4 "= >. » 5: * 4 5 # -” +, # ' is | of \ 
| = The.Operation.: .-. oil, * 1 
* k * " . b 4 
Y " CE. fs * w_ i 111 . 27 28 * Boy 
_ We * 
* 
* 43 


4 %s 0 Z 5 it, or ks . - af 2 7 
P 200 521 Sine ñäĩð2„½k7k₈r 00. Ar. 0.44831 
AP 97 52 Sine. —— Co. Ar. 0.00411 
2 Sum 101 38 8e öö!ü⸗ñũ,kĩ 9.99098 


Rem. JJ 06— — — — — 844841 
28 „i! R_—_——— 6.6 74 A. r "Sui. 19.91181 
C3942 8 1 25 23222 ——ůĩßö5˖ꝛ·l— — Su 
Which doubled is 50 deg. 46 min. the Angled APO. 

Tube Right-Aſcenſion of Cephers's Girdle is 321 deg, 02 min. to 
which adding 50 deg. 46 min. (the unknown Star being to-the-Eaſt- 
ward of tl Star) produceth the Right-Aſcenſion of the; un- 


known Star 11 deg. 48 min. "Tat. ar of 
© ,. + Second'y, Then having the unknown Star's Right-Aſte Gon and De- 
elination, you may find his Longitnde and Latitude by PE I. 
PRO B. XXII. Having the Latit. of the Place, the Sun's Right - Aſcev- 


ſion, and the Alt. of a known fixed Star; to find the Hotr of the Night. 


Example. In the Latitude 51 deg. 32 min. the Sun's Right Aſcen. 
- on being 228 deg. 45 min. and the Altitude of com 38 deg. 58 


min. to the Eaſtward of the Meridian; to find the -h 75 A5 
tt, and h De- 


Tube Right-Aſcenſion of _A/debaran is 64 deg. 10 
clination 15 deg. 46 min. + 


- 


In the Triangle APZ, there. 18 given the three Sides PZ! 28'de 


28 min. the CompL of the Latitude; AZ 51 deg, o min..the Compl. 
of the Star's Altitude; AP 74 fleg, 14 min. the Complement of his 
Declination; to find the Angle APZ; the difference of Right. I ſcenfion 


The 


between the Medium Cel: and Aldeboran. © | Pure J. Fig. 23. 


5 1 


- AO 84 deg. 32 min. the Diſtance between the two Stars, and | the | 


m 9.95590 


rr 88 me 


. che Dortrine of- tbr Sphere: a * Gy 
neee Operation, FATS "3708 3 
A Sine 74 14 n e 4 


BZ... Sine 38 28 eee 
+ Sum, Sine 81 52 —— ü—ñ—Gü—ñ 55576 
Rem, Sine 30 50 — — — 22222 

WW... SRL TO Sum, 19 19.92817 


db 36 22 59 — — . 96408 
- Which doubled, produces A5 deg. 58 min. 

- This Libtrafted from the Right Aſcenſion of Aldebaram; leaves 18 
r 12 minutes, the Right Aſcenſion of the Mid- Herven; Add 
260 deg. to 18 deg, 12 min. and from the Sum ſubtract the Suns 
Right: Aſcenſion 228 deg. 45 min. the Remainder 149 deg. 27 rain, 
reduced inte time, makes 9 hours. 57 minutes, 48 Econds, the hour 
of the Night ſougmm. 

PRO B. XXIII. o unequil Alimdesof the RB in one day, 
with: the Time petween the Objervatiohs, and che Sun's Perlination be- 
ing given; to find the Latitkde of tlie Place of Obſervation. © 

Exxample, The Two Altitudes are 43 degrees 06 minutes, and 56 de- 
grees 34 minutes, the Time betweeiſ th Obſervations is 2 hours, and 
the Sun's: Dethination 20. degrees 1 8 minutes Noch q -to find tie Lati- 
te Nene Tig < | br gee; / 

1ght-angled. Triangle ABP, "Gare 5s given ſypotens 4 
AP-65 degrees, 46 minutes, the Camplement of che Declinafion, the 
Angle APB 15 degrees, half the Time Wen the Obfervations, and 


te oppoſe Leg AB required. 5 Plate $- us: Me, | 

be Operation - 8 8 201 Wn, Fe 9 

A Radius —— — — | —— — . MY, 

To APB 15 0 ee — — — T Og | 

L 80 is f. AP 65 46 —— — 8 — — 3 — 9.9772 4. 5 4 
I 4 ———r—7—— 8 1 
L hich being Joublea, gives AE — — minutes. is 2 J 
8 Feen ly, 11 the Obliqut-angled-7 4 
. No e AE 28 degrees 06 minutes, EP 69 degrees 46 — 1 


| oppokte. An APE e 0: degiees o e and the othet oppoſite 
| Watte EA ande b goo Plate late 5. Fg. 24 
Jie og Operation. watt] e Co. Ar. 
7 As ab. is. Of! — — — 32697 
on So f 1. EP 69 452. ——— 29522 


To; ſ, EAP 84 — En nn 99828 8 
| 2 5 


101 d 


min, fem which ſab. 
Frogs Ts ns LEES * 
ourthiy, Yiangle iven 
- amo Sides AP 69 deg. 46 min. ning 


26 min. 6 
EA 16 des ze mis and he thin Side 


- «rafting EAP 84 


x” 4 * . 
Ka -- required. K | 
” requi 
* 7 2 4 Is "* Shes q of I 


_  - Tor of ee 175 


© N 1 « . 4 : 1 wb fs . 55 . 2 * * d 5 | * 2 7 N ; d * K . G 
222 Aa «K S the A 59 & » * 2 ” — \ ' f 
_ 5 ba rch—: 2 — — — — — 0007293 


Toer theRefidual37 2. —— 855256 
NS oro s —-— — — 


Wa des of the Sun, and the Die 
I taken in one'Day,” and the Sun's MW 8 


dag F hog : of Obſe 


* 5 1 : >" « * x 
. . 4 W 4 ; 
54 13 * 2 5 „ 4% 3 


is 43 * min. and the Sund, 
_ - . HUES, Sun's 143 is 20 | 
| | Hits In of the Place Northerly, -- - © 2 Ven, 
Wo +: the-Oblique-angled Triangle AEZ, there were is gen the two 
AL 25 minutes, EZ. 46 degroes 54 Minutes, the con: 


„ „ * * oma 7 5 1 
bets WE 1 , f d 
- + 


Bens as 


54 
1 


N 


* 
* 


, 5 * 
FY 
- 4 ag \, 
- 
= 
4 — _ * 
* 
1 * ” 
* a y - 0 * 
; 4 4 
1 7 4 5 1 a 2 þ ” - 4% 6 * + 
8 
. 2 yy 3 - \ ” * 
„*** 8 2 2 es ae hog 5 x No 1 
had " . "1 +£i K 7 
* * 


— 


tained Angle AZE 39 degree 16 minutes, the difference of the Azi- 
muths; and the Angle EAZ, and the third Side AE required. - | | 
— — oO, 

+. Lhe Operation . 

As J. + 2 cf AZ and EZ.. 4000 I Of am ———— 0.19042 | 

To . 3 X cr = —06 442 — — 

So iS tc. 1 AZE——— ——19 38 — 10.4476 

To t. f X Is EAZ and AEZ —27 . 190115 


As ſe. 4 Z cr. AZ. and EZ ——— 40 10. ———— 0.11681 
To ſc. + X cr — 8 
So is tc, 2 AZE —19 38 — 10.440765 
To t. 4 Z Ls EAZ and AEZ. — 74 35... — 10.56 147 

: The Angle EAZ is 101, % 0. Ar. 

As . EAT mmm mn — 101 3 9 ———— -0.00904 
To  EZ-————— 46 54— —— 9.86342 
80 iS ATE — 39 16— —— - 9.80136 
To AE —— —28 92 ——.— 795782 


Secondiy; In the Right-angled Triangle ABP, there is given the Hy- 
potenuſe AP 69 deg. 46 min. the Leg. AB 14 deg, 04 min, rhe half of 
AE, and the adjacent Angle BAP required. Pulte 5. Eg. 24. 

r 
As Radius — — — —] cc 
To tc. AP 69% 46— — — — 9.566654 

So is t. AB 14 44 —-k('-˙ĩłê„ͤr.⁰!⸗łẽ—:Äß' DIS 

To fc. BAP 84 42 — nr, 

From the Angle EAZ 10 1 deg, 39 min. ſubtract the Angle EAP 84 


| deg. 42 min. there remains the Angle PAZ, 16 deg 57 min 


4 


[> $02 GED. 


'S 
wa 


birdly, In the Oblique-angled Triangle PAZ, there is given the two 


ms Sides AP 690 46, AZ 330 261, the contained Angle PAZ 169 55, 
wa- the third Side PZ required. | " ps 


Plate 5. Fx. 24. 


| The Operation. 

As Radius — — — Lg. 1o oOo 
T0 fCPAZ ——16—9.— =; 
So IST. ALm—  — —— ——9.8196z 
To t.of afounh Ardh—32 16———— 5855 


2 


* * , a & N 
al 1 9 * 
- * a < oF 
7 
s o * . 
: 8 , 
* 
85 5 
9 7 


. —2 160 H) 285 

To Ic of the Relidua 37 20 9.89947 
SoisT —_ — — = 9.92 144 

= *To T. PZ. 179.893 76 
bete Cop 51 32 N the Latitude North. 1 24 wr 


— 
” _ os my a * aw » # N — * 
4 ?, + jo LS 8 4 4 693 N 
— . = oy io - — = 
. 
. 9 * * a 4 
* — — — — — 
. 


N 8 E C T. III. Containing the general Aſtronomical Theories. 


n 85 


1 9 * 
as. * * ” * 8 


4 


14 * > [ . 


1 3 N , _— 62 7 . 
— . 
o : a , — } 
i 1 A þ A 
* % 4 ——U— e__ea_w_ K 21 
1 * 
5 * a © F * . 
. — 5 21 — * * * 
** * — — . 7 3 r N 4 * "ED 2 * . . 
* 4 8 W =» 


| Prolomaick $ is that which was by Prolomy invented, and 
I fſappoſeth the = fixed. as the Centre of the World, and 
d l the Celeſtial Bodies move round. the fame. in their Dun and 
1 World's ſippoſed to. be divided. principally inn two 


Etementary admits of four Diviſions.” mh | 
SORES Water (If $93! which make one entire Body er 
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of theſe" Heavens i. known by the Courſes which thoſe grear Bodies 
d che Bales of the Zodigck, | | | 
by her dn mn cart trom Weſt to Eaſt, 


Mercury in 88 days. Nag: men nk es de Sin in a Year, Mars in two Years. 
in 13 Years. Satin in 5 — 
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1. That Hi Sun is placed i 
the Center of the Sphere of che fixed. Stars, and hath no Circular mo- 
tion, but Central only. 
2. The primary Planets are each of them in their proper Syſtems 
moved about the Sun, and accompliſn their Per odical Revolutions 


molt exactly in their determinate and appointed times. 
3. That the Earth is one of the Plates. and with her i n 
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Mars and Venus. 
4̃. That the ſecondary Planets are ordinarily moved about the primary 
I Planets reſpecting their Bodies for their common Nodes, or Centers. 
2 F. That the ſecondary Planet, the Mobn is moved about the Earth 
= - as her Center; where, by 1eaſon of the annual Motion of the Earth, 
ſhe hath not only relation to the Earth, but by conſequence to the Sun, 
as hath the other Planets. | 
6. That as this primary Planet, the Earth, is invironed with the 
Sphere of the Moon; ſo are ſome of the other primary 1 who 
have in like manner their Moons or Concomitants encompating 


The Motion the Planer 77 Nen. 
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WS * The Planet 5 — —— his Revaie ion about the 
1 EK * eight days; which is noted in the Scheme wagh Nhe Figure 


I | RE "77 dh, the Revolution of 288 in 2 54 = Figure 
a P 2 7 Wy 
1 Euihy, The Revolution of the Earth with 65 & in one Year ; 

noted by the Circle 2 O. | EF” ER 
:.  Ffthly, The Revolution of Mars in two Ye * 487 
Sixthly, The Revolution of Jupiter, with H ppanioens, in 


12 Years ; noted with 4 M. A 
—.... Sævent hl Y, The Revolution of Saturn, with his Þ Ring aud Moon, in 
= 30 Years z noted 6 h. 
a The Moon circumvolveth the Earth every Month 5 7 iter s four 
Attendants him, in time correſponding their Diſtances from ; "gh 
The Firſt, and next him, in one day 18 hours. | 
The Second next without that, in three days 13 hours. 
© The Third in 7 days 4 hours. | 
« And the Fourth an ourmoſt, in 16 days 8 hours. | 


N\ 


in the Midſt cf the World, in or four | 


about the. Sun, deſcribeth her Otb in the middle between the Orbs of 


Saturn's | 


The Planetary Syſtems. 957 
Saturn's Moon moves about him in 16 days; and all from Weſt to 
E1ft, according to their Revolutions about the Sun. 
Saturn, Fupiter, Mars, the Earth, Venus, and Mercury (whoſe Re- 
volutions reſp2& the San only) are called Primary Planets. 
The reſt (that move again) about Saturn, Fapiter, and the Earth, 
8 Planets. 


The Earth hath a Revolution upon her Ezuinoctial Poles in 24 hours, 
from Weſt to Eat. | 

The Secondary Planets are all of them much leſs in Migaitude than 
their Primary ; and all the Planets together much lels than the Sn, 
from whom they all receive their Light, Virtue, and Principal Power 
of Motion. | . 
Far without the Planetary Syſtem are placed all the Fixed Stars, in 
ſeveral Diſtances, but all unto us incommenſurable. The Parallex of 
the Ezrth's Orb being inſenſible in any of their Places. 


4 D:ſcription of the Golden Number, Cycle of the Sun, Roman In- 
4 diction, Epact, and lar 


HE Golden Aa. r Prine, is a Circular Revolution of 19 Years, 
in which 0 Toms it hath been amtiently ſuppoſed, that the 
Sunand Mon Ake all the variety of Aſpects one to another. 

The Cycle of Vun maketh its Revolution in 28 Years, becauſe in 
that time all the variety of the Dominica! Letters and L2ap-Tears are 
expired, ang ghe 2 9:5 Year the Cycle doth begin again; which number 
is to find oH en Lerrer for any Year paſt, preſent; or to come. 

The Ru eth of 15 Years, and is ſet down in te 
{Charters and Wl PP rotonotaries of the Hope of Rene; for 
once in 15 Yea rere to pay Tribute to the Romans. 


The Bel? SHIT never exceading 30 days z it is the 1 days 
and ſix hours, id to the Lnur Tear, being 354 days, do 
make it equal 4 Mar tear, which is 365 days. 


The Leap-122FTevery fourth Year, which lHath one day more in ir 
than acommon Year ; this day is made ap in four Years, by the odd 
hx hours that are over and above 265 days, which: day is added after 
the 24 uh of February: So that in the Leap-Year Febraary hath twenty 
nine days. And here note, that the. Pim: and Dominical. Letters, and 
the Cycle f the Sun, change the firſt' of January; and the Epad? the 
Arlt of March; and the Roman Hdictian the talt of Septanber. 


Aleworia? 


we” * Che 1 Sets. 


— Verſes on the Eccleſi ſaſtical and Civil Kaleudar, ee. 
W 


To knowik it be Leap-Pear. | 


| Divide the Tear by 4 ; Whar's left fhall be, 
Tor Leap Tear o, for paſt, I, 2. or 3. 


ERE you may omit the Hundreds of the Year of our Lord, and 

divide "the Relidue + 
- 87. Example. -:--- 

Anno 1707, omitting the Hundreds, I divide the Reſidue, 9 is oy 7 

by 4, and there remains 3, which ſhews, it is the third after Leap-Tear 


To kind the Dominital Letter. 


Divide the Tear its Ath, anda by 7 | 

What's left ſubiraft from 7 ; the Lener's given. 
A 1. B 2. C 3. D 4. E 5. F 6. G7. 

| Eranple. 

ä Of th Year re (omiring a — 


Which divided by 55 thae i is "IP ; which ET is om 
5; Which ſnew the Dominical Letter for t the Near 6, i 
in order of the Al habet, that is E. * 
But the Leap Near hath two Dominici . found by 
this Rule rwe for St. Marthiass day 10 the Y end; and for 
finding Eſter, the former (next following 5 em A to G, and 
beginning again at A) ſerveth for New-lear -D une St. Matthias. 


For the Golden Namber, C ycle of the Sun, "and indiftion. 


When 1, 9, 3, 10 ü% Tear bath added been 
Divide by 19, 28, 15. 5 
Exomple. 


Tope) 1204 r, the Sum 1708 I ride b 19, ard there remains 
17, Which is the Golden Number for the Year ELD | 


Again, -to- 4707 I add 9, and the Sum 1516 I divide by 28, the Re- 
#idue 8 is the G of the Sun Arno 1707. | Laltly, 


Ls 
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Nins 


Lally, To 1708; 8-1 ad 35 the Sum 1712 "divided 
mainder inder 2, which ye TE oof rm e 


Year 1709. 2 Rar FF; p 55% 3 15 5 
re” 3 | 
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Fon init . n 2 23252 5 
Of Scene Ane e, 


pril. 3 . 
Example Anno 1907, the Dominical, Letter. is . wich i is the fifth 
A in orden which thore b ER 4 i8 9 ; which taken from the 1255 40% 
1 25 this take from the eur Gioner dun of Sevens, 
, r ing added to the Li Pg 

tie dum 44, therefore N April, us Eater. Day 1707. "RY 4 pe g 1 


| LE. Egg By the bo. of the Month, on q which * Sun entieth the lache Signs 


|  Tivice 9, Twice Io, four 12's, IT . 
WO wt Men 10, then 9, "rhen 8, or 7: 


. © in. 15 | 
TS OE 
Mar. Apr V. fe 27 Aug, Sep O8. Nov. Ber Jan. Feb, 
95 9 19. IO. 12. 12. 12. 12. 11. 10, 9. 8. 


55 = For tbe Degree of the Suns Place — 2 Day. 


es; ax,of the Month on which the Sun's, Place is required if 

: you may, or elſe from the Sum of that and 30, ſübtract the a of his 
entrance into the Sign of that Month, the Remainder will be the ee 
erer of his Place 1 in that or de next preceding Sign. 


Er the Age of. the Moon,. or Day of her Change. 


| Janus o, 2, 1, A. 3, 4, 1 4 2 
8, 8, 10, 10, "theſe-ro the Epatt fix : 
VV Sum (bate 30) to the Month-day add, 
. . Dr take tom 30; Age or Change 3s. had. 
2 Or thus; Add to the Epacdt in 
4 vi 2 „ Mar. 1 May, Jun. Jul. Aug Top on: Nor. Dec. 
1 0. 1. ie i . do. 
4 The Sum, if it be leſs weren G a the cxcigalore 30, added 
to the day of the given Month 'rejeCting 30 Ff ne be ) gives the 


= 


oO 


= the Change in or from the beginning of that Mo 
= For the day of the Full | Koons 
1 day of the Change. 


the Month 3, aided to the Epatt 7, makes 19; 
- (rejecting 30 from the Sum) gives 9, the Age of the. Moon. required. 
2. For the day of the Change or (New-Moon) in May 1707, the 


dom 30, the Reſidue 20, is the day of the New-Moon in May 1707. 
3 in May 17%, 34” | . 9. 


- 
* 


Age of the Moon that day ;, but ſubtiatted from 0, Les the.day of 
1 als Foe ſubtrath 15 to or from the 
9 1. For the Ape of the Moon, 4525 75 Hoy. May 29 the Number for 
which added to. 29, 
Epact 7, with the Month 3, makes 10, as beſore; whic ſabreatted 
3. From which 15 being IN lunes „ 8 of Full- Moon 
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| * Wemoylal Werten. —_—. 
I fnd the Day of abe New Moon; and thei Entrance 4 


inio the Signs, Fae: T an or to come. 


312, 131, * A db Te Dn ks | 12 
Paſt, add; to eee fr en and en. 17 nas 0 


Or thus, For every 312 Years paſt, add 1 day to the tine of the a 
New-Moon found above; for 3 12 Years to come, ſubtract 1 day. 

Likewiſe for 131 Years paſt, a, tay io be aided jo.the Extun ao- -- 
count of the Sun's Entrance; and or 131 Years to come, ſubtratted, 4 


To LY the Diſtance of the Sun from the Nodes 2 the Moon ee 
ee tually in all Lanations ; Remember 


Tear 17 bundred, Node, Pw Ps. _ ef 
27> 3, 800, 43. err 


iis 14.45. 


1; Take the: Interval lespen hy e Pits: e mg 


2 6 , 


* 


in Years and Days, alle 12 Months to the Vear, and 2 days to a 
Month, and the 9 ſuffice for this Work. 
2. Multiply the Vears of the Interval by 43 N divide the Pro- 


duet by 800, the Refidue multiply by 9 Auen take che half of this — 4 
Product, and diſfinguiſn the laſt — — — o 


have you the degrees, and . — * to the 
: years . of Interval, Alſo multipl pray wr wen and 
d divide by 800; this mens ews the degrees, and the Remainder 
ie divided by 86, the 10th part of a degree of the Motion for the days of 


interval. Then cee former and latter d and tenths into | 
one * and reduge it Into Signs, ces, and Tyr, . > 
Tenths thus found, 10 J, 2, 3 "tenths,” but er Tis 7 


1700 
or compleat, ſubtract them from 4, 279, 3 tenths, pod ms Sum or Re- 
9, minder ſhall be for the place of r adding 1 N for the We 3 


1 5, ele rejeQing them. 
ways in Additions omit Cycles, (to wit, 125, or 2609) but i in "WE x. 
trations add one Cycle, if need- ber to che Number from which oO. 
we to ſubtract. of 61 52525 
Next by the common Rule for 2760; without any Correction oe 1 
time paſt or to come, find the Sign and Degree of the Sun's Place, and 
ſubtract the laſt found e 15 W t z the as is the diſtance ©: 
* n 8 N 
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Os... email Uirtes. | 
"The Limin of Eelipſes of the Sun and Moon, in degrees from 


or 9 


Mirbin 16 the Sun, and 10 the Ke 
Suffer Echpſe ; above 18, 12, none. 


To find the Length of the Days and Nights in the Latiinde 
52 deg. for ever. 
3 1 5, 151, 16 ; 1, 2, 6, | 
Toe Be wee? at; We hour; 4 and half . | 
7e the given diſtances of the = from the next EquinoQtial Points 
the ante hours are theſe-; to 152, 1 hour; to 1 Sign, 2 hours; 
to 1 Sign 16, 3 hour; to 2 Signs 6e, 4 hours ; and to 3 Signs, 
4 hours and a half ; which hours added to 5 the Sum is from the 
Vernal Equinox to the Autumnal, the juſt len ength of, the day ; but from 
the Autumral to the Vernal, the nes of ths Night in thoſe-diſtances 
And for all other intermediate of © from the EquinoQtia 
Points, the Propo 9 As 15, 16, or 20° to 601; or as 200 to 3073 80 
as the degrees exceſs of the intermediate Diſtances above o 155 
160, or 25, . and not exceeding 25, 260 to the minutes of the lengtt 
of the day or 'night, above 12, 13, 14, 15 or 16 hout Always allowing 
4 degrees or or days afore aid after the Ingreſs into & and v, for Solſtic 
- The length of the day and night taken together is 24 hours, 0 
which it the one be fibre, there will remain the other; And, 


Half the Length of we Dew, 5, Jude tins co $1 __— | 


1 the Run of the Now, comin ning n Sid, I High: Ws 
3 4 London. 


7 7 "The Moon's Age muttip! 95 7110 Bit 
1 Byi'5 for! Southing x Adds fe for #be Tide. 
| Bout SSI 80 Ni of the Moon exceeds 15 dafs, you may reje£t- 15 
As in this Example. 
Anno 1710, the Moon being 27 days old, out of which te ect 15 
che Remainder is 12, Which being multiplied by” 4 makes 48, which 
divide by 5, the Qudtient i is 9, and 3 in the Remainder : which 
ſhews that the Moon cometh to South At 9 of the Clock; and three 
times 12 minutes paſt, which is 36 minutes, (and here note that for 
every Unit in the Remainder, you muſt teckon ſo many times 12, 
which muſt be added to the hour found in the Quotient; as in the Ex 
ample aforegoing) to which I add 3 hours, and the Sum is 12 hours 
8 time of, Full Sea at nr, | £ Bu 


5 
* 


* 


E * FY 
: 
, 
* P * 
— 
hy 4 
, 


1 
a 


— eas 
* 


But it is here to be noted, that by manifeſt Experience it is fe ound, 
that when the Moon is in either of the Quarters, then the Tides do not 
hold out their full time, but it is High-water ſooner then is found by 


the Rule ; which may partly be occafioned by the weakneſs of the Tide | 


and the length of the River. For by the foregoing Rule 
— tis that when the Moon is 7 days old, the-time of High-water 
will be at 9 of the Clock, when upon true Obſervation it will be found 
to be an hour 8 „ and therefore to know the true time of High- 
water, you mnlt ſu 
precedent Rule, according to-the Age of the Moon, as You may plainly 


ed Table. - 
Ke In Recor Example. The * bei 


21301702 5|which is in the firſt Column, and right againſt it 
31218927 ein the two. laſt Columns, under the Title of 
44111926 =] O 20]Hour and Minute, you will find one Hour which 
50020025 5 o 3c|muſt be ſubtracted from the Hour, found by the 

6 21240 Rule, and che Reuninder is 8, e 

768122123 | 1 oolHigh-water. 

A Toble Hui rhe tine of the Moon's coming to | South, any y 4% 

1 of ber Age. . 


Ae. Seba. [Moon's coming to South. The firſt and ſecond 
. . umns ſhew the Days of the Moon's Age, in 
22 | he-thixd and fourth, the Hour hnd Minute of the 
1 16] 0 © 48Moon's coming to South. + 
2 I 3 Example. The Moon being 10 days old, Tarould 
3 2 know at what” time the Moon will be South, 1 
4 3 Ws + 16 under the Title ef the Moon's Age, in the 
5 20] 4 8 Column; and right againſt it,/in the third af 
16 21] 4 + "48%urth Columns, you may have 8 hours 00: ; which 
J'7 * 5 36 ſbeweth that the Moon being 10 days old, "cometh | 
8-235 24to South at 8 of the Clook,” and no Minutes; un- 
19 3. 120 which if you add the time of flowing at Full 
P91 8 and Change, the Sum will be che time of Full-Sea 
ft - 38 48x the ſame Place. As here at London, the time of 
12 27] 9. 36 %½ůlowing at Full and Change is at 3 of the Clock, 
desto 24 rhich you are to add to the Moon 's Southing, and 
75 2 f 17 ſche Sum is 11, which is the time of High- water when | 
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he Moon is xo days old. * 


' Memouial Uerles. N 04 


btract ſome minutes from the Time found by the 


7 days old, it is 
ene #. Mhigh Tide (by the Rule) at 3 at 9 of the 
11416 A. Clock; then in this Table look for the Figure 7 
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|" Mom's | AR ' The Uſe of the Table to find the Time of the 25 
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2 find the Hour _ the N abt by the. ſhadow of the Moon upon a Sur Dial 
Fulſt, Find her coming to South, as before; then ſee how many hours 
"and minutes the ſhadow wants of the hour of 12; which hours and mi- 
nutes take from the hour and minute of the Moon's coming to South 
and the Remainder is the hour of the Night; but if the ſhadow be - paſt 
the hour of 12, then you mult add fo many hours and minutes as the 
| ſhadow is paſt 12, to the hour and minutes of the Moon's coming to 
South, and that will be the hour of the Night. 
Example. On the 5th of Decemb. 1706, 5 find the Moon to be 11 days 
old, and therefore ſhe comes to the South at 481 after 8 of the Clock; 


7 2 ſuppoſe the fame Nghtyon look upon a Sun-Dial, and ſhould find 


{hadow to fall upon half an hour paſt 1, which is an hour and a half 

ſ the Line of 12; which 1þ. 30m. muſt be added to 80. 48m. the 
Moon's Southing, ſhews it is 182. paſt 10 of the Clock. 

Again, Suppoſe the ſame Night the ſhadow had fallen upon half an 

hour paſt 11; which wants half an hour of 12 ; which is to be ſub- 


; trated from 80. 48m. the Moon's Southing, and the Remainder will be 


1845; alter 8 of the Clock. 


1 14 


CHAP. N 
otche MARINE A COMPASS 


ok r the Variation of the 05 mpaſs, and the pro bable, Cauſes thereof, 
Some Obſervations to find the Vallarlon The tion and Ute; ed 
the Azimuth Compaſs. Of the Univerſal Ring-Dial. 3 


8 EC T. 'T of the Original Diſcovery, and Invention of the Mari ner 8 
Compals, and the Excellency rhereef. | 


* 


aA 
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juſtly ranked among the greateſt Wonders that this World 
ads and deſerves well to be underſtood by all that are 
Students and Practitioners in the Art of Navigation. For without 
the help thereof, it were impoſſible to trace out the unbeaten Paths of 
the Ocean, for the rocuring Trade and Traffick beyond the Seas, to re- 
more parts of the World; whereby the glorious Goſpel hath been tranſ⸗ 
mited into the moſt dark Corners of the Earth, 

As tothe Original Inventor . hereof; Modern Hiſtorians do moan - 
vary ſome — — the Invention thereof to one ohn Goia (or Flavia 
Dos, as others ſtile lum) 4 1 in 9 in the ee 

les, 


$3 "4g : FT: H IS moſt uſeful Inſtrument, call'd. the Mariner s Com 3 
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O' the Mariners Compats. * * 


Mag nete, aſſerts, that Paulus Ventus tranſported it frlt into Iraly,” in 


the Year 1 260, having learned it from the Chineſes. And Ladi Perio. 
nannus affirms, that when he was in the Eaſt- Indies, about the Year 


1500, he ſaw a Pilot of a Ship direct his Courſe by a Compaſs; faſhion-" 
ed and framed as thoſe which now are commonly uſed.” e 


And Mr. Bar loro, in his Book, Entituled, The Navigators Hpply, 
Anno 15 97, relating a Story of two Eaft-Indians, that he had perional 
Conference with (one of them was of Mamilia in the Iſle of L2zon, the 
other of Miaco of Japan) who declared, that inſtead of our Compaſs, 


they uſe a Magneti 


— 


Com | | 
But let the manifeſtly 


and South, towardstheFaſt and Weſt, with 10, 20, 30, c. So that it 
appeareth, that every Point containeth 11 15 . Upon the North Point 


there is a F/ower-dedmee.to diſtinguiſh it from the reſt of the Points. 


Before the Invention of this rare Inſtrument, Men were directed in 


their Voyages by certain Stars they took notice of, eſpecially the P/cia- 
des or Seven Stars: by Charles Wain, and the two Stars in the Tail of 


of the Little Bear, which were pes called Load Stars. Alo Tra- : 
nd thoſe of Jartaria, were guided © 


vellers in the Deſarts of Arabia, 


by ſome fixed Stars in the Night-time, to Veer their Courſes in thoſe 
pathleſs, diſorder'd, and unhoſpitable ways. So Seamen were directed 
by the like Heavenly Guides, in the untraQtable Wilderneſs of Waters, 


and... unbeaten Paths of the Ocean, before this excellent Artifice was 99 
diſcovered, But 


3 
* 


7 
of 
_ 


if the Sky happen to be ſullied with Miſts, and the 


BP Ve. eas | 
Naples, who only accommodated the Swperfices thereof with 8 Pots 
that is four Cardinal, and four Collateral; and ſo ft the Improvement. 

of this Invention to be attempted by Poſterity. Others do entitle the 
Invention thereof to the People of Chinz. Dr. Gilbert, in his Book De 


light of Calecut; by which it appears that then they had the'Uſe of the | 
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104 . Pk the Mariners Compaſs. 9 
Stars to be muffled with Clouds, then the moſt experienced Mariners 
was at a los, and was conſtrained to come to an Anchor, or to lie by, i 
to wait the Appearance of his Celeſtial Directors. And if you conſult 
Pliny, he will tell you of the Inhabitants of 1 now called \ 
( 


Sumatra, becauſe they could not behold the Po/e-Szar to fail by, cartied 
certain Birds to Sea, which they often did let fly : and as thoſe Birds by 
natural Inſtinct applied their flight always to Land, fo the Marinets; di- 
_ rected their Courſe after them. | nos 
To theſe and the like Difficulties were Men expoſed before the Inven- 
tion of this Marvellous Inſtrument ; And by it Peſtererity is ſecured with 
a noble Remedy againſt this grand Inconvenience; and a Method diſco- 
1 vered, as by an immediate Meſſenger from Heaven, to ſteer an infallible 
= Cour inthe moſt gloomy Nights, and tumultuous Seas; and by the 
11 Providence of the Almighty be ſafely conducted to the deſired Port. 
Yet this Inſtrument is not ſo abſolutely perfect (by that acquired 
Virtue it receives from the Load-ſtone |) but that it requires ſome Im- 
provements, becauſe it doth not conform it {elf to the true Meridian 
in all places, but yaries, in-fome Places more, in ſome leſs, from the 
direct Pofition of the true North, and South. This Variation of the 
_ Compaſs augments the Mariner's Care, and ought to be conſtantly ob- 
= - _ ſerved in all Voyages, the negleſt of which may expoſe them to many 
. | . Dangers. ' * | 2 A. RE i \ 5 
A Diſcourſe of the Variation, and of the probable ConjeQures of 
the natural Cauſe thereof, is handled in that which follows, I thought 
8 1 (for Method - ſake) to ſubjoyn the Figure of the Mariner: 
: or * „ ; a „ - "mo 8 8. | 
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che-Equiiohi, afd Parallels; chen take à finall Magnetie: 
on a Fin, and if you apply this Needle to this Eguinockia 
Stone, the Needle 3 Wilk to the Ai thereol; 


— 1. — 


wards the ſaid Pole e e eee 
Pole; then will one Far Fur er d the Needle point directly to the very Fole 
of the Stone, Sh 4 4 A Maree dell th ters 49 22 AN . 

But if this Spherical 'Magnet havd a part of. i it omg: then : 


i 1 you move the Needle about the Stone, as before, fo; ſoon | 
h 1 — vill in its. 8 
0 ving ſuddenly alter, and incline to one of theSolid ides, not at all 
le reſpecting the aforeſaid Pole. And this D A 
ne Fasane of the Nerdle; and the greater wile Tp Var 2 1 tt 
nearer it es als to the Polesz. Per whe Whereas befor | 
x | each kde ng alike potent, the Needle inclined n to 2 f | 
| | t. meetiri vith 31 Acriden 1 . 

. comet it a 3 aged ſolid Side, rejebtiny thei 5 
ve ; 4 O m More p —— 

he WY. feQtive part hath loſt of its and vi gorous hes ma 5 5 
b- And as it is with this little, ſo likewiſe may it be with the geber 
ny ug 2 de Earth, whoſe ſolid 'Parts/are 1 


te dire de en e e e Terre 
S nd vv 
vartoufly diſpoſed, e and all the diffe 


ght 
71 rent Emiſlion, .of its. $trength and Ma Vigdur from the More 
| emininent and gibbols, and fem; the the fre 2 excawuted Parts 
: .endeavouts e uno the Me- 
N TOS 4 xi 
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Wens ypon th * gr wif 3 88 88 from y magne 
# ent of the Earth cpllarerally e 
from the different Acquritlationy diſpoſed unto the Poles, 
lying under the Sea an Waters, 5 affect the Needle with a greater 
or leſſer Variation, acqprding to the Vigout of Impotency of the ſubrer- 


 raneors Lines, or the entire r hroken body of the magneriea/ Fabrick 
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; parallel ' 
move it towards either — the Needle will immegiatly incline to- SS, 


the Needle; hut likewiſe _ 


* it; as is obſervable from ſeveral Load - ſtones placed at the bottom | 


Water: for a Needle upon the Surface, will variouſly conform 


- I. of an 
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d's Obſervations cle af Deptford— 
Anno 1634 June 12. Before Noon.” 


. 00”. 10% . 
108 90 103. 50 
105 0100 Lok 
102 00 087 * 56. 
099 Oo | 095 o 
es de leer 55. 
The mean of which Obſervation is 04* 565 


[obſervations Made 12 Mr. Gilibjand: at Paul's 4 in Ke 
| Le . 1 
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& Meay Variation i 18 2 91 


? here aſs may be noted, that the Diminution of the Variati- 
Years.( from the time of Mc. . Obſervations 13 


We, 


2 Quadrant of 6 Foot Radius for m Alritade ;" 
of 2 Foot Radius for the Azimuth tak 
deg. 32 min. Was we 5 
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ECT. II. The Deſcription and the Uſe of Azimuth Compad. 
Tus Compaſs doth. derive its Name from its Uſe, being principally to find 


Ide Magnetical-Azimuth of the" Sun, and is in ſeyeral reſpeRts like unto ano- 
tber Compal, re things added, as are moſt convenient for that 

8 . the round Box, w -are the iy and Needle, is faſtened a broad 

Circle of Brais, the one the Limb thereof is divided into go degrees num- 


bred from the middle of the ſaid Dwiſſons both ways, wich 10, 20, 30, Ce. unto 


mW _ and by certain Eæcentrict Circles interxſetting one another; for theſe degrees are drawn 
= from the * part of the Limb -whereon the Index moveth, cutting thoſe de- 


in this following Figure. 
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"The Deſcription of the Azimuth Compaſs. 
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| "Fi You muſt © the Bras Limb on the 836 of the Box " 
the Needle and Fly within the Box) according as the nature of the Ob- 
ſervation doth require. For if the Obſervation be in the Forenoon, then 


you muſt t the Center of the Index thou u the Weſt Point of the Chard 
or Fly with the Box; and ſo, that Four Lines on the Edg of the 
Chard, ad the Four Lines by the infide of the Box, do always concur. 

The Inſtrument being thus reftify'd, turn the Index towards the Sun, 


until the ſhadow. of the Hypotenuſal Thread fall directly into the veryſlit - 
of the Sight that is on the Index, and alſo upon a Line that is in the 
middle of the Index; that at the ſame time will the inner Edge of the 


and minutes of the Sun's Magnefical Azimuth from 


Index cut the de 
the Faſt to the Northward or Southward, + . 

As for Inſtance Sup ſetheInſtrument bereQif5? d, as befdre is ſhewr? 
for an Obſervation in the F 2 Un and that the Index-ſhould cut ten 


Es Nt desvees⸗ 25 
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774 The Deſcription of the Azimuth Compass. 
degrees upon the Limb to the Northward of the Eaſt; then is the Azi- 
muth. of the Sun 80 degrees from the North, or lſe 100 degrees from 
the South. © So likewiſe f the ſodex had cut 10 degrees ta the Sauthwards 
of the Faſt, chen would the Armut be 60 degroes from the South, 
and 200 from the Noth. 
Aud here alſo obſerve, Oat the Compaſs ſtanding in this Pofitjon, 
| and if the Azimuth of the Sun be leſs than 45 deg. from the Meridian, 
and you turn the Index toward the Sun, it will go off the Diviſions on 
the Limb, and there can be no uſe made thereof as it now ſtands. | 
Therefore you muſt turn the Inſtrument jult one Quadrant, or qua 


ET the Compaſs, vie. Place the Center of the Iadex on the lags ne] 


-  . South Point of the Chard. 3 


to the Sun's Poſition from yo 
then the Edg thereof will cut the degree of the Sun's Azimuth 


a, nd 

| m the 
© North or South. That Which is fad as to the Uſe of the int "Com: 

_ paſs, when the Sum is On the Eaſt- ide; the like is to be underſtood with 
the ſame reaſon when he is on the Welt-fide of the Meridian. 


; 8 2 
. n e E bas a 42 

Wide Amid e . e 8 

T pie ef eats AN «bs the hg f point. of 


the Fly, . the Box, to the 
whe Lines on the Fly. 
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heSight, 2 . 6= wh — „ "A io © * * —— — — 


Then lookin ca ht, tu ech ß loder towards the Sun, un- 
| til you cut the Sa h the read it the fame time will 
tbe Edg of the — of the Sun's Mgnetical Amplitude, 


Toad Limb of the Inſtrument, Gur WY FOR, E N uM 


But if you take-the ads ills ACana, at the is of ths 
Sun, ee Pig of ly, and 


Having * the Ma e by the Om. 


1 13. 60 b and gde Am 
i Ca Mt Ex 
Then find . Sas Aimirh or Aline, 
and the —— Azinaath or Amplitude, by ſubtracting the 


3 cher bee Variation” Welty, c G. 5 
9 kuow whether Leuben 3 elt. ah, e 
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The Deſcription of the Aimukb Compaty. 11 * 8 
' 4... Rules ſor caſting the Variation. eee 
"© By the Qblexyation of the deimuhs.. x © WI. 
bite Ne 15 the 5 — of the Sun s Azimuth (by Caleulati- 2 
on) rom t orth, greater the Merle dunn oo ©. 
ſervation) then is the Variation Eaſterly- 91 1 
2, If the Angle of the Sun's. Ae ow the Kann bs les dan the 4 
Magnetical, then is the Variation Weſterly. A — 
In the Afternoon, .. F2 E the Sun's Aich ſomteNonhbegraer: | 
than the netical, then is the Variation 
4. If the Sun's Azimuth from the North be than the Magnetic, 7 
wk the Variation Eaſterly. | 
Example 1, Suppoſe on the ub of Fane 1690 lu che Forenogn, fe ſer 
the Sun with my Azimuth Compaſs, and find his Magnetical 2 
to be g0® 48: from. the North, at the ane rims the A's Avira, by by 7 
Calculation, is 84 20+ from the North part of the Meridian. 3 
The difference of theſe Azimuths (ich is. e is 062 15 5 2 
demand which way the Compaſs varies | 
Anſw. Weſterly ; gd" that Obſervation being-made in che e. 
eee aL Rene n 
ſeco; d Rule foregoing, | .2z 
to 1 W 1 fd is Mayen 0 * — » 
96 007 Fom the North n 2 | 3 
U is 060 o 1 demand w | 4 
noch GA de us Azimuth from the Vert e genes than the 
Magy 15 according 5 | | 
-, 1 n ee d ' 
are in as- | ; "WM 
Sun ts 8 1 either ortho, or Southerly.. eee ah 164: 5 SY 
IL By the Obſervation.of the Amplitude. n 
ee 1. If the Sun's Am rude be newer he nt un EE. 1 
e then is the Variation 1 - 228 
. the oy 5 1 5 the Nenn than the __—_ -- 
tical, then is ariation Falter . 9 
A Sun. ſerting. 3. If the Sun's Amplitude be w -pemrer tothe Nonth-- + 
than the Magneticil, then is the Variation Eaſterly. « +... & -. -. ' ll 
+ IF the Sun's Amplitude . ande fem the cath than ths lege. — 
tical, chen is the Variation Weſterly. .- - .. PF. 
mple. Admit that by the Azimuth-Comiaſs, at Se eie * 1 
pies vis Amplitude ta be 19 d min and the Sun's Am- We 


plitudeto be 24 1 LD oo min, from the W Wall Ni ae 1 demand which 
6— varie? Anſto, 
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Ae Eaterly : beczuſe by an Obſervation'atSun-ſerting, the Sun's 
| It ih oh is nearer to ths North than the Magietical, accordiug, to the 
5 2 | ft 21. * | A Ag 4 +, * 
Huh by the i Rites Pond * Su intily and Quality of the 2 
ration, tt yet remains there be ſome Directions for? refit) June the ae 
te manner that 1 ſhall here ſet don is pertorm d by a Compa 
Cd having Degrees on the Limb, and a pair 8 0 Compaſſes; w 
tho it be mechanical, Vet it's Hicile auc dem dire, an and in my 85 
man exact ugh for Nunical-Uſes; * 1 one may. uſe 
8 But before: we Gehrer the Rule for 0 peration, k wil bot be amiſs 
8 far plainneſs lake, to give theſe Cautionss̃ 
. That when à Mi directly beholds the North part G d Kron, 
ide Eaſt is on the Right-Hand, and Weſt on the Left; and therefore 
when the North-poinr df the Compaſs (and tonſequently all the other 
P' dints) vary from the true North or Meridian to the Eaſtward, then 
1 Variation is reckon'd to the Rigi aud; and for the fame Reaſon, 
ifthe Variation be Welterly, its accounted to the Left. * 
2. That in the uſt of the CompaſChard; you mult aways obſerve, 
Pl chat you place the Courſe, ot Point onwhich you ſteer, right from you. 
T Phe Rule.” Take the quantity of the Variation in degrees, from the 
| Limb of the Chard,” between the > Commpaſis (the Chard lying before' you 
as is directed) placing one Foot in the Rhomb or Courſe; if the Variation 
be Eafterly, 12 the other Foot toward the Right Hand; but if Weſter- 
Ip do the l The Number of Degrees in which the ae 
paſs ſtays, ſbews the true Courſe From. the North or Sourh, either Eaſter 
8 ot Welterly x the Quantity and Quatityof the Variation being allow'd. © 
A for Example. . Let the” Magnetical Rhomb, or Point of The 
| bat pro Notth-Faſt, * the Variation. 10 degrees Ealterly, Ide 
- The Chard lying as is directed, tike che een Ie ihe Degrees 
. _ * tween the Compaſſes, and e fe From the N. E. toward the Ri 
becauſe the Variation is Eaſterly, that ſhaws the true Courſe to N. E. 
550 or N. E. by e tk e, 
2. Let the Courſe by the Compaſs be Weſt Ta by South, (ie.) 8. W: | 
78 78 deg. 45 min and © Variation! 3 * as before, | de- 


the true Dodd? 
0 the extent 18 degtees your Compaſies, and place it 
from W. by S. towards the e 1 d 5 ir "ſhows the true Rhomb to 
de S.W. 88 deg. a5 min. or almoſt Weſt. 
23 Let the Mapnetical Rhomb be Welt, and the V 7aiation. 10 degrers 
Tanten, I demundthe true Courſe > ! 
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Take the DOR of 10 Sos © 25 8 Fit off from th&W eſt to- 
2 the Ri 1 it 3 [the krue! Rhomb N. W. 80 
4 Lee e Me Ear WEI be N. LW. the. Vatiation 19d 
 Weltedly' 3 Na the true Ruombdb * 
Tae tlie extent af 10 degteet, place it 
che Leit hand, becauſe the Varjationis alley, it 
N. N. W. 32 deg; 30 min. or almoſt N. W. by N. 
_ 5. Let. the Courſe 5 be Welt, d 
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2. . vexity of the vutet Ring to the degrees of the Plates Latitude (whether 

Northerly of n the be Joi of the Ring : Open the Rings 

0 Right-Ai having your Inſtrument on your Finger, turn 
- ie upper * et the Bridge tdwardsthe elevated Pole, and place the fat 

19 ridge 3 that his Rays . 
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<S ; 8 by cada f ela, +2" 
5 the e and the 9 the Graduations on the Staff. 3 «2 
e . ja and rm of Bak or fer. ;;.- 
on. Wl or minutes. 3 „ * 'I 
with the Staff, of 1 convenient breadth, and of lenge — 
. the Graduations, fitted to ſlide evenly upon che oops without ut Eg | 
On ode fide of 9 ths 3 0 . "I 
proceeding towards e Or BYE „ indteaſe 1 eV ery SAD ISS 
degrees; and this ſide- is eal'd the Ten · ſide; lometimes s Be 
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ein ade win reach fm 60d 
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xty*Cxols, 
end his half Length 8 "age a0 
Geornerrical-ProjeRion, the other by. Atithmetical Calculation, | 
$4 1 STE ie of. the re rep divideany 
8 Staff, or at leaſt be 1 


. Nt diſtance of 435 305 from 
F ngth of the. _ Thke 
e 3 . 
3 The. Proportion th, $7 en 


1 


pour Staff n for 7 ond But becauſe this i 18 merit 


"aki Uſe of is Crats-Siak. Io 


This gives the diſtance from the Center of the Staff, to the Diviſicn, 
repreſenting 450 301 to be 12. 16 (or 25) Irches. 
Bur if 05 


| if you do propoſe aduate a Staff, the more ready and expe- 8 
diate way is to divide the half le 


6 ngth — of. the Croſsinto r or 1000 opal 
ts, and taking only the Tangent ortement of half the Angle re- 
— d, out of a Canon of Natural Tangent gives the Diſtance requir'd. 

Example. Suppoſe, as before, the half length of the Sixty - Croſs to be 
Inches, and it is requir'd to know the Diſtance fim the Center to | 

Jo 307 : 

The half: length of the Croſs being divided into 100 equal Parts, or 
into as many as conveniency admits of the zeſt (ſupputated by Eſtimati- 
on) look into the Tables of Natural Tangents, for the Tangent Comple- 
ment 22 45% (the half of 4 300% and you will find 238472 ; then cut-· 

ting off two Figures towards the Right - hand, the Remainder 2384 ſhews 


the Number of equal Paris (whereof the Hal- Croſs contains 1000) 


which muſt be taken, to ſet off the Diſtance from the Center to 45 30 
that is twice the half length of the Croſs, and 384 Parts more. 
2 The like you 2 for any other 

ty As, or — 5 


ding as the Staff wi Amt of the Diviſions; 


on be in The of this Croſs, ſo ned N 


bund 4 for any Croſs of webar lengrh ſoever . 
de Uſe of the Cross- Staff. 


P take a forward Obſervation of the Sun's . at Sea a 


When you do intend to take the Meridian-Altitude at:Sea (in order 


to the obtaining of the Place's Latitude) it is convenient that: you! be 
W 


2 yourſelf for your Obſervation me competent time 
; and conſider what the Sun's greateſt Altitude may be that Der, 
wccordingly to uſe thoſe Croſſes that may be moſt fit for your = 
As ſuppoſe the Meridian-Altitude for that Day be judg d tobe 20, then 
uſe the hirty-ſide of the Staff, and the -Crofs, If you think it 
will be 300, or more, then take the Sixty - Cr 


There is another Requiſite fit to = underſtood before yr you proceed. o | 


Obſervation; and that is, how to 7 our Fore- Staff to your Eye, to 
right, 


prevent an Error mention'd by Mr. in his Correltion of 1 Errors, 
to avoid which, take theſe few Hints. 


Firſt, Place the Center of the Staff at A, to the out fade of. the Cones * 


of your. Eye, as near your Eye as conveniently you can, Without hin- 


dring your Sight, letting the End reit upon your *Eye-bone, - 8 
as it were the Eyes Center, and cauſe the vifmal Rays to concur win 
the middle Patallels drawn on each fide of the Cro Staff, and then is 
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it .that you ſee each End of the two Croſſes at once exactly to eon- 
eur and agree with the viſual Lines proceding from your Eye; that is 


eteſore wait (making your. Obſervation as your Judgment fhall direct 
* bead the dur Bank n the Merid your Jadement 


2. 1 
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| - - . + ,. Aifficult- plainly to be deſerib'd, and perhaps that which is already aid 


may not be ſo obvious to the Reader as 1 could wiſh it. I will therefore 


dive an eaſy Illuſtration, which may be verify'd by Experience. 


Having firſt of. all ſatisfy d your ſelf in the truth of the Diviſions on 
the Stat and likewiſe of the exact Length, and Half length of your 
Croſſes, then put on the Sixty - Croſs, and place it to 30% on his proper 
Side, and alſo flip on your Nimety-croſs, parallel with the former, and 
that to 309 likewiſe, on his peculiar Graduations; then bring the 

e Staff to the Corner of your Eye (as is directed) and remove 


dhe Place of your Staff in time of Obſervation, and may eaftly be found 
Having thus prepaf'd for your Obſervation, and acquainted your iel. 
With the Holding of your Inftrument, being upon the Deck, turm yout 
Face towards the Sun, and place your Staff to yout Eye, holding the 
Croſs be look at the upper - end of your Ctofs at C for the Sun, 
and at the lowerat-B for the Horizon : But if the Sea obſcure the Hori- 
Ton from your Sight, then remove the Croſs à little further ffom your 
the „if on the contrary, your Sight do not extent ſo low as the Horf- 
on, but the Sky only appears in the ſtead thereof, then move the Ctoſs a 


little nearer your Eye, until by the upper part thereot' you ſee the Cen- 


ter of the Sun, and by the lower Horizon, ea at the ime time; 
then look upon the E fide of the Staff (for the Ctoſs you uſe): the 
Sun's preſent Altitude be cut by the ſame; and this if it were for one 
Angle Obſervation either of the Sun or any Star, were füffieiert. 
But the Sun 's greateſt Altitude being that vou are to take; you mut 


5. underneath, the Com- 
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The Uſe of the Crots-Staff, "x35 mo 


Lear, in my Opinion, be better to have tis GG ibtted. in a3 1 
piece of Braſs, and ſo to be put upon the end of any of the Crolles, a5. 
 oecalſon requires. Thus much for a forward Obſervation] ! " = 

ter the dane manner you. muſt obſerve the Altitude of che Stars. w 


To mate a backward Obſervation of the Sun's Altitude by the Cxols-Staff. 


Theſe Obſervations ate De at ; J with the Hollan-. 
ders; and to perform this, you muſt have a Horizon-Vane, the inner- RK 
ſide of which fits upon the Center of your Su, or elſe a Wang one 
according to the Dutch Faſhion. ? 
Likewiſe there is a Shoe of Braſs to ft on the End of any of the 
Croſſes, whoſe Uſe is the fame with the Horizon Vane in the Quadrant. 
Having a Staff thus fitted, place the Horizon-Vane upon the Center 
Or Eye-erd of your Staff, and = ona Crols/fitteſt for your purpoſe 3 fix 
the Braſt-Shoe at the lower End thereof, then turn your Back to the 
Sun, and looking thro* the Sight — by the Braſs Shoe) on the end 
of your Vane, eleyate or de — the end of your Staff, until the ſhadow 1 
made by the upper · nd of the Croſs, fall upon the upper part of the 1 
fight in the Horizon Vane; then lock through that fight for the Hort = 
zon : But if the Sea obſcure the Horizon from your fight, then remove Ax 
your Croſs a little 'neaxer 10. the Horizon Vane; but if on the contrary 
your fight doth not- low as the Horizon, but che; Sky only ap- 
2 inttead theteof, thenxemove the Croſs further e Horizon- 
ane, till you Re-the ſhafow fall upon its due place, an th Sun's wn the 
Ati exattly at the ſame time, then have you the Sur's preſent 
titude. | 5 
ou obſerve abe Latitude, you muſt reiterate your Obſervation 
aw Plow and whey you perciee the Sun to be paſt the Meri - 
fit, and concluding blervation, account your Degrees 
nutes, either of he titnde, or its Complement, as is before 
To uſe the Staff in a backward Obſervation, after the Dteh Fallin: - 
there muſt he a Horizon-Vane fitted to ſlide evenly upon the Staff, - and 


8 "hs: all the e Som the former manner of Obſervation wall be bu x 4 . 4 
: 1 of your Croſſes that you intend to uſe upon, 5h. ” 40 
S the Staff turnin = Nut inward, then ſlide on your Alefizon-Vangae 
: the Nut = and fix on the Braſs, Shoe to n ons p 
6 | es then And with your ry emov- | 4 
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S8. 1 The hben an UG of the QUADRANT: 4 
- GS £6 54 . ** EI Wd.” 
4 71 I's Oxadrant of du, commodious Form and Conttivance, 
being at preſent approv'd, and moſt general Inſtrument 
Hari is in uſe, for obſerving the S Nedim Altitude at Se. 
The Parts of this Inſtrument are ptincipally Three Vanes, and Two 
| Arches, which Arches to N es, and gie it er 
fore the Denomination 0 Quadrant. 5 84 Ci, 
ment is faid to be firſt contriv'd by Captain: Davies” % 
Tall) and ther . 2 3 1 
and t avis s Quadra 15 the French; t 
_ 1 2 8 9 8 6 OG PE ae deat PER PIC Fa, 203, 
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H the Three Vanes; That whi lime cf tion t 
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IJ 12 in this annex d Fi e by A, is call'd the Horizon- 
4 A A - that which gives the gr noted by B, is nam d the Sado 
orizon, iſh'd with C, iscalled the Sent ane n 
Of the Arches. The leſſer noted with de, is nam d the Sixty-; 
rare it uſually contains but 60e; it is of a ſmall Radius (adviſediy 0 
ed) for the more apt of the Vane B thereon, that the 
E ro Kling 3 the Horizon-Vane A, at this ſhort diſtanee, 
1 become the ſtronger, and the tore perfpicuous to the Fyeof the 


ey Arch is dne hut to Sey Degree, and numbred 
the upper end of the Arch downwards to the Line of Partition, 
ee be ml of hope Le f ee 


„ we þ 


N " The Uſe of dr Quadzant! . 1% 
between the en with 5, 10, 15, c. Aud this is = tw Came 17 
ment of the Altitude. Sometimes this Arch is 2 le 
from the Line of Partition upwards towards the hi 
with 5, 10, 15, Cc. to 60 3 but this is not v1 
The greater n by the Letters 7 g, is calls theT 
Arch; this Arch is of a large Radius, the better . 
divided into Degrees and Minutes the Limb whereof is of a - 
- breadth; and . are uſually 3 deſcrib'd ſeveral Concentri Concentrigh ee — 
yi 


interſscted wirn Diagonal Lines, for the more. facite 2nd . 
Degrees into every 5th, or every 2d Minute; and hereby the du + | 


the 


diviſions are conſpicuous and may be oy. ve au 7 the Obſerver. 
But becauſe poſſibly 3 of be underſtood 
every One that has occaſion for this r ſakes there · 
fe I have annex d mms, Figure. by 2 85 "141 1059 $70 IF 


o pare of te FEY e 
e ee 
L 14 2» 3 . 2 


ee n 


Tue foregoing ir 1 U rb 1 
N e Tin is par Quadrant, each Degree bein bai u. ; 
to 5 Minutes: n ths PL of this Arch are dcſad 6 Concenti ncentricke 
_ e T, 2, 3, 4 5, 6. And in the ITI 

each d are drawn 21 nals, interſe theſe Circles; and 


thoſe agonals divide each into 2 into 30. 53 
and the Concentrick Circles ive 80 of theſe Diagonal, re ; 
ting 30 Minutes into 6 other Parts, 5 Minutes a-piece ; 


the Iſt Interſection at 5, is 5 Minutes; the 2d at 10, is 10 Minutes ie 


3d at 15, is 15 Minutes; the 4th at 20, is 20 Minutes the 5th at 25,ig - - 
25 Minutes ; the 6th at 30, is 30 Minutes: The 1ſt again at a +". 
Minutes; the zd at 40, f 18 40 Minutes; At 45, 8 45 Minutes; at 5O,.18 3 wn , 3 
50 Minutes; IH 8 55 dot at 60, 60 Minutes, or 1 
And the like is er Stag de ref, e 


3 e e 


W 
— . 


And be this for a General Rule: Firſt count how many concentrick 


by „Cürcles thete are, which are 6 or 10, and * uted as is here 
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ſhewn, and noted by che Figures at the end of this Scheme; then ſe 
how many Diagonal Lines ate drawn within: the — of each Degree, 
which are 2 or 3 ; then multi pl the Number of ooncentrick Circles, by 
the Numbet af Diagonals in i Degree, and by the Product divide 60, 
. (the Minutes in a Degree) the (Quotient ſhall give you the Number of 
each inter ſection increaſes by, and is more than the prece-. 
Huppoſe the ooncentrick Circles to be 10, the Diagonals in each 
Bees 3 chen multiply 10 by 3, che Produtt is 30, by which if you 
dinide so, the Quotient is 2, ae ſhews that the interſections increaſe 
 by-2Afinutes, the firſt repreſenting 2 Min and 1o 4, 6, 8 Minutes, Ec. 


to 58: and EO Min. or 1* 5 and chen 2, 26, 10 #, af 64 Iv. AUS 


like is to be underſtood of the teſt. | 
© The Uſe of the Quitram. © | 

This Inſtrument js is commonly uſed to — * the Sun's Meridian 
Altitude, which to perform we will briefly deſcribe. 

Firſt, Put the Horizon-Vane on the — of the Quadrant on A, and 
then the Sight Vane upon the Thirty-Arch in the precedent Figure; 
and laſtly, the uper: eꝗg of the Shadow-Vane upon the Sixty-Arch, to 
à certain Number of Degrees moſt proper for your preſent Obſervation; 
which readily to perform, take this Caution. 

Conſider what mill be de the Complement of the Meridian Altitude 
that Day, then place the Shadow-Vane fo, that the Degrees cut by the 
upper- edg of the Vane, be always leſs by 10 or 15® then you judge the 
Complement of the Sun's Meridian Altitude will be that Day in the 
place of Obſervation. 

For inſtance: Suppoſe that the greateſt Altitude of the Sun for the 
time in the place of Obſervation, be 8 ftimated to be 45, the Comple- 
ment is 6350 then place the Shadow - Vane at 30 or 35 deg. which are 
HE. or your preſent Obſervation. ..  _ 

fe your prepar'd your Toftrument, .and being ready upon the 
your Bac bone th Sun, and; holding the Quadrant 


fight as you can, ,place the Sight-Vane to your Eye, and looking thro? 


lebt, dug the Shadow of the upper · edge of the Shadow - Vane, to 
_ Hllupon the ypper-part of the Slit, or open Sight in the Horizon-Vane, 
. and at the {ame time lock thro' the ſaid Slit for the Horizon; and if the 
Sea obſcure the Horizon om yourSight,then ſlide your 8 oht-Vanea lit- 
tle lower down' towards ; but I on the contrary, your Sight doth not 
extend ſo low as The Fin but I the Sky only preſents itſelf to your 
Eye, then remove your Sight · vane a little n towards g; then 2 
13 r, continuing to move your . higher.or lower | 


according 


| "Rives ap a xt . 197, 
xccording to theſe Directions, until looking thro? the EE the, "mM 
Shadow fall upon his due place, and that at the ſame time, you..exa þ 2 
ly fee the Holzon through, che Sight in the Horizon ane, then hayrr 
you the Sun's preſent Altitude. But it being the Meridian or the great - 
eſt Altitude that you are to obſerve, you muſt therefore; continue tio i 
make Obſervation as often as you ſhall think fit, Hs ly you are 26 
to tend your Qbſervation, when you perceive. 3 


{t upon the 
Meridian) until the Sun be to the Weſt ard- of Meridian, #1 i lüb. N 


ſening his Altitude; for then, if you make Obſcryation, the Sky. will 2 
be ſeen and not the Horizon; and in this Caſe you. muſt not alter ter your A 
Sjgh-Vane, but letting it ſtand, conclude your. Obſervation for that 
Seaſon : Then caſt your Eye upon the Thirty-Arch, 27 ſee hom many 
Degrees and Minute Are ct by the Inſide wa flic 85 and thereto 
add the degrees at the upper -· dg of your Shadow- Ys Sum is the 
Complement of the Altitude, or the dun s Diſtance from the Zenit 
Note:The fall Arch in ſome Quadtanits contain 70 degrees, af "the. 


grextor 20 degrees, whoſe Sum is 90. Theſe Arches are numbred"and di. 
vided like the former; and if that be well underftood, this will not ſeem Ws 


obſcute; arid therefore it is needleſs to ſay afy more of this Alteration. 
Aud here Note, That thete is a late Contriv rich 2 fimall Convex- 
Glaſs to be Jet into the ShadoWWane, which my be-ufed herr the Sun 
is haſey, and will not ſtrike a dear ſhidow upon Vane; ow 
this Glaſs will contract the Beams of the m, 1. and refielt- 4 fmall ſpeck of 
Light ũpon a finall black Line drawn en the Herizon-Vane, which reſpects 
te Comer of. the dun. And further Wer, That in thoſe>Obſervations 


lt: oc ge of the Shadow-Vane it is prof to fubtract 168 
borer leſs, from the Sun's Altitude, or add it to the Zenith - 
Diſtance (for the Semi-diatneter of the Sun); dut in wing the Glaſs yoir-: 


$4 8 
are not to make an ſuch Allowance, e Wer ther et > 
Center of the 3 


Seck. II. Rules for finding the Latitude of the Place by 08/iroaies "7 d 


the Sun s Meridian Ame, or Zenith eee by belp of dhe Table 
of rhe Sun's Declination. 8 | 


Ecauſe tis common to work the Obſervation of the Sun, taken wk 
Quadrant, and other Inſtruments now in uſe, by the Complement 


ot the Meridian Altitude, or the Sun's Diſtance from the Zenith; 1 ſhall | 
therefore give Rules, illuſtrated with Examples, for that purpoſe. \.' .#! 


- Rule 1. If the Sun comes to the Meridian in the South, and have South- 
Declination, ſubtradt the Declination from the Complement of che Me- 


Tidian Altitude, the Retnainder is the Latitude of the Place of Obſervation | 
| en But if the Declination exozed the Zenith Diſtance , then 
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128 Andes bor g of Obſervations." 
fobratt the Zenith DINE from the _Declination, the Remajnder is 
the Latimnde Southerly. 

"Example. I. * Adreit you are-at Ses, and che Sun being upon the Me- 
ridian in the South, is 37 deg. 30 min. diſtant from the Zenith, and at the 


dame ame hath 12 deg, oo min. South Declination ; I demand the Lati- 


tude of the Place. 
Complement of the Meridian-Altitude ——3 7 30! 
The ore 4 The Sun's'Declination South, ſubtract—— 12 oo. 
en. The Latitude of the Place - 
Example. 2. Admit (being at Sea) the Sun being on the South part of 


the Meridian, is 10 deg. diſtant from the Zenith, and the Declination 


20 deg, 30 min, South” I demand the Latitude of the Place. 


The Sun's Declination — e 
The 2 The Diſtance from the Zenith, ſubtraſt——10/ 00 
7107. The Latitude. 8 30 30 South. 


Rule 2. If the Sun be upon the Meridian in the South, and hath 


North-Declination, then add th the Declination to the Zenith-dillance, 
the Sum is the Latitude Northerly. 


Exemple. Admit a Ship at Sea, and the Sun on the South-part of the 


Meridian is 30 deg. 30 min. from the Zenith, and the Declination 1 is 15 
deg. 30 min, North; I demand the Latitude 
The 0 The Compl. of the Alt. or Zenith-diſt. is 305 30! 
., + The Declination added—————-——15 30 
4 I ̃be Latitude — —46 oo North. 

Rule 3. If the Sun be on the Meridian in the North, and have North 
Declination, then ſubtra& the Zenith-diſtance from the Declination, 
the Remainder is the Latitude Northerly : but if the Zenith: diſtance 
excceds the Declination, then ſubtract the Declination therefrom, the 
Remainder is the Latitude Southerly. - 
Exemple 1. Suppoſe the Declination were 20 deg. North, and the 
+ Zenith-diſtance 12 deg. 30 min. the Sun being upon the Meridian | in 
the North; I demand the Latitude? | 
The 0 The Sun's Declination North 200 oo˙ 

pe 74" The Zenith Diſtance ſubtraQted————12 30 


The Latitude of the Place Wy "30 North. 
or 


„ N 2. Suppoſe the Sun's Declination to be as e, 20 deg. 
North, and that being upon the Meridian to the Northwards, his 25 
nith Diſtance i is 40 deg, 15 min. I demand the Latitude? | 


The Zenith diſtance of the Sun is 40? 15! 
"£9 The The Declination North ſubtrat——————20 oo 
Operation. The Latitude .-... 20 15 South. 


- 


2 | Rule 


2 30 North. 


— 


i 


0 
. 


"Rule 
Rule J. I nes for 


pid. N 1 
Meridian in the North, 01 hath. 


working 


Sun Declinar on, then add the Declination to the Zenich Diner, 


the Sum. ĩs the Latitude Southerly. 
Example. Admit the Sun's — were 18 deg 45 min South, 


: and the Zenith Diſtance 29 deg.-45 min. I demand the Latitude. 


| The Declination-of the dun South—16 * ef 
Operation. The Latitude a 0 Sou 20 


Rule 5. If the Sun bare no — Wh the e 


| Altitude. is the Latitude of the Place; and if the Sun be on the Meridian 


in the South, your Latitude is Northetly : ;if i in the North, Southerly. 
This needs no Example. 


"Rule 6. I the Sun be in the Zenith, 1. e. 90 deg, above the Horizon, 


then the Declination either Northerly or- Southerly, is the Latitude of 
the Place. Tlis likewiſe needs no Iluſtratiön. 


Rule 25 If you be within the ArQtick, or Antarticl Circles 23 obſerve 


che Sun upon the Meridian undet the Pole, then add the Sun s Declina- | 


tion to Complement of the Altitude, and 2 the Sum from 
180, the Remainder is the Elevation of the Pole. 


Note. If your Inſtrument wherewith you obſerve giv give only the Men- 


dian Altitude, then ſubtract that 1 from ey the Reſidue i is the 


lame as the precedent Examples. 8 £ 
| Yor hs Stare 35 Dot nite 


What hath been here delivered in theſe 1 een the” Sue 


being upon the Meridian, the ſame is to be underſtood of any Star 


whole ination is known. 


Admit.you ſhould obſeive the bright St Ne whit. Drei-. WER 
tion is 20 deg, 58 min. North,,when he $ upon the Meridian in the 
South, and find his Altitude to be 65 deg. 25 min. the Compl. thereof 15, 
24 deg, 35 min. is the Zenith diſtance”; then adding 20 deg. 58miy. to - 
24 deg. 35 min. the. ſum 45 deg. 33 min. the Latitude Fache As. 
cording to the ſecond Rale foregoing; © 

But it you obſerve by any of the Stars nearletie North Pele bels 
Polar- diſtance is ſet down in the Tables of Declination; and if they be 
on the Meridian under the Pole, add the Complement of the Decima- 
tion, or Tolar. diſtance, to the Meridia-Alticade Hund, the ſam is the 
Latitude Noitherly. . 

But, Second/y, if you chi any Star Mar is * ch Meridian in 
the Norch Wea the Pole, then: from the Meridian- Altitude that Star, 


ſubtrack the Complemem of the Declination, or Polatediſtane , "the Re- 1 
meier Is "rhe Latitude Notthesly : — oy & x plemertt of the STR 8 
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A "= 8 8 wr oe —_ his eder mes ſubtrac 
= e d therefrom, the Remainder is the Latitude Souther- 
$ "ly. Tbe ſame may be underſtood. of Stars near the South-Pole.: + _ 

| | Here I thought it neceſfary to mention ſomething, of the Groſters, 
1 Which are certain Stats that —— good uſe in the Southren Navigation; 
wwe are called, becauie they do lomewhat reſemble che Form of a 
n Qrols, e the annexed Figure. 

3 Veen of the ele, called abe Ctoſier Ss. 
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A 1 e PEN Ka ol Wks gam South Pole, 285 1 5 
1 3 \calld- the Ces Fuat, or rather the Grof-Foor, whole 
1 according to the Obſervation of Mt. Eimond Halley, at St, 
3 2 8 Le 8 61 15 min. Southerly; and ſo the of the Decli- 
nation or Polardiſtance, is 28 deg. 47 min. By this Polar-diſtance, and 
=. de Meridian-Altitade 0 of this Star, when-he is either above or below the 
A | 15 you- may: find the, Latitude of the Place by the Rules of the Stars 
mention d. The Polar-diſtance af the Head of che Crobs, is 34 deg, 


5 "os, mine. 
To know when theſe Stars are: fit for Obſervation, hold up a Thread 
25 and Plummet; and when the Thread cuts the Star at A and that at C 


Joch at dhe fame. time, then they are upon the Meridian, and fit to be. 


8 3 
N Sec. V. The Deſe eription and Li of th Nocturnal. 
S Inſtrument conſiſts of Three Parts: 
Er#, 'The broadeſt and greateſt, which we may call the unmove- 
e Part, which hath a handle to hold it by, in time of Obſervation. 
h, The firſt moveable, or middle Part. 
1 The long Index, that is to turn to the Poſition of tus Stars 
they are made, via. the Guards of the Lirtle or Great-Brar. 
The foreſide of the fiſt, or unmoyeable Part, hath the Limb, or out- 
"wrard Circle divided into 12 Months, and each Month ſubdivided into 
its reſpe tive Days, and are counted towards the Left-hand, and mark d 
wicht as, or the firſt Letter thereof, as J for January, F for 
Is 25 3 February, Mfor March, &c. And upon ſome of them there are two other 
*% . the outermolt of which is divided into 24 equal Parts, or Hours; 
_—_ "a and W en ö 2 bo or Days of the Moon' wt by 
20n's ng may Known OR thereby 
ap utation of the . Of 
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Tee ut et ehe Ant. 
or de Xreu77/s there are two ſorts, one er ide Grant ene lf 
J Little, the other {or tbe Gnaids uf the Gramm Er (Har less Man, f 
ccmmonly call'd the two Pointers. New to know for which of theſfſe 
D Conſtellations any NcQuiral' is made, ycu may obſerve, that ue 
3 MW Nocturnals that are for the Guards of the Grear-Bear, have the 17k 
, of February cn the Tops ard it it te for the Guaid of the e- Ber. 
then you will find the 2 1ff of April theie. The back: ſide Of this fat 
is divided into the 32 Points of the Ccmpals, which are to ſtew the | 
. bearing of Guards, thereby to knew what: Decliratien the Nortir Star 
hath upon any Point of the Compass. 
The ſecond and moveable Part | hath a Tooth proceeding om it, - 2 
with the edg continu d in à tight Lire from the Center; which iö toꝛĩð i 
be turn d to the Day of the Month at pleaſure; and on the Superficſen Y 
thereof is a Circle divided into 24 equal Parts or Hours; _ which wen 
the ſaid Tooth is ſet to the Day of the Month, and the Index tum d to 
the Poſition of the Guards, the ſtraight fide of the Index will thew ts 


2 


Hour of the Night upon the Tad Cite. 

The third and upper moveable Part, is calfd the Index, having one 
fide thereof proceeding from the Center, which is to be tum d to tue 
Guards in time of Obſervation; and through Which you are to ſee the 3 


North - Star, and at the ſame time the Index is, to be turm d to the / 
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Guards. | 
The Figures of the Stars, as they fhew'thentſelves in the Heavens; for | 
which the-Notturgats art mat. 
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haut if you would-be better fatis in the F rms of the Stars in 
each Conſtellation, I refer you to the new Hemiſpheres and Pladifphere ee: 
of che Heavens, that are very uſcful for-knowing the Stats; fold ß; 
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Herb followetb a Table for the Declination 
| of the:CompaſSthe Guards are upon, 
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Che Uſe of the Plain Scale. 


"THe the Handle in your Hand, with the forefide towards you, bold" 


ingot. it upright in your Hand, (Which you may diſcern by a Ti NO 3 
ole in 


ö | is on the vety top of the Nochunal) then looking — the 


dex (dich ech from the 


ae Center to the North-Star, 755 ou muſt turn the upper Edg of the In- 
enter) to the Goats, : this being under- 


| ficod. You may now. proceed to the ſeveral Uſes thereof. 
= find, the Hour of the Night by the North-Star, and the Guards either of 


he Little or Gteat-Bear, and upbn what Point of the Compaſs they are. 


To perform. this, you muſt lt ſer the Index of the ſecond moveable 
Part to the Day of the Month, (then if it will not ſtay of ir ſelf, yon 


- mult ſtay it with Your Thumb) holding it as yeu ate before direfted ; 


find the North H/ through the Hole, and turn the Index to the 


Guards and then upon the ſecond moveable. Fart, the edg of the Index 
mall cut the Hour of the Night. At the ſame time you will find on the 
back-fide what Point of the Compaſs the Guards are upon, ſo that you 


may know alſo what Diſtance the. North-Star bath at that time, either 
above, or under the Pole. 


: Jo find the time of the Moon c coming to South any day 7 her Are, and 


4lſo the Time: of High-water that Day. 


Fuſt, find the Moon's Age on the moveable Part, and right ut! it 


. the Circle of Hour, you will find the time of the Moon's Southing; 
Suppoſe the Moon were eight days old, [ demand the Time of her 


coming to 


Therefore look for 8 on the Cirde of yes ov 206. Holt e it 


von wil find in the kom. Circle, -almoſt half an hour paſt 6, of the Elock 


e ald the Full 


in the Evening (becauſe that always bias the 
| ſhe:cometh to 


the cometh to South in the. Evcnin but aſter the 


the South in the Motning): So. ae found the Moon's -Southing, if 


vou add thereto the Hour of the flowing at any place, it irovill ſhew you 
'the Time of High- water - chat Day e 

Example. Suppoſe here at London, ie Moqn bei 18 8 Da ofa; find 
1 the Nocturnal, that the Moon cometh | to Soul a moſt half an 


* Six of the Cock; to which I add three Hours the Time of 


High- water at the Full and Change, which makes Nine of the Clcck 
and 7 almoſt half an Hour paſt, the Time of Bigh-water « London Bridge, 
that Day of the Moor's Age t dd 


d iFeholfs Nundbute Ang added toanthis ee 
be the Time. af. Eull:Sca... 


5 | Ef "vt be ſubtrafted from it, and. abatwill 


ANC | 
41 * 


As ſuppoſe the Moon ſhould be 13 Days old, at which t᷑me I find by 


roll * that the . to the South at 10 of the . 


"= ; 
=_ i 2 % 10 
1 » * y * 0 
= \ 
; . | - C # 4 2 
% <0 , b 
£ 4 * 1 * LO * 4 b 7 
— ts FTE at s ” 
4 5 - 7 7 y 
„ T's > , * * > : 7 2 
3 2 * * Eh . * 524 * 1 4 n 3% TIT 


>. | 


0 "at * OTE YL 0 Ib * 
— e g „ 


. Manner of -bolding be. Nocturnal in "Time Oka . 


—— — 


„252% „„ ——— 


. OE — coca —— — 


- = ue — — ___—_ 
TT am 


Che Wlxof he - 


and moſt kaif an Hour, unto which i you add 3 it W 1 9 L 
and/a-half; trom which it you. take 12, there remains 1 of the Cl 
and almoſt half an Hour, the 25 of Hg 
according to the common way of Computation. 

And to know the Time & wks: at ay; other 
the Tide-Tables. {i 


Chap. XI. Containing the 2 hy ihe Plain Scale, Ganz 5 Scale,” 
Sinical Quadrant, Plain Chart, Mercator's Chart, of bob 
Globes, and likewiſe the ſecret Properties of the Load - tone. a: 

The De /eription and Uſe of the Plain Scale. 2 

ME Uz of this Inſtrument is facile and delightful, 5 ſerves the” 

Conſttuction of Problems in Navigation and 4ftronomy.. . 7 

Fs Lines on a.P/4i7-Sc2{t are. uſually. a Line of equal Parts, Chords 

Rhombs, and Longitude; but on this here deſcribed, are likewi/e- a 


Line of Sines, Tangents, and Secants. Plate 8. Hg. 25. 
 .. We {ball hers oy the M Err of theſe Lines on the; Scale. : 
LH ine of. Rhombs... Ms 2 WF, 
; 5 a wd/ 8 . a lt py 
: an N | . | 2 - F 
2, 1 p 


'T be - Projefion # the Linesf. Rib. | 
For the dividi ding of the Line of Rhombs, ficſt draw ths line ACB, - 


and upon the Point C deſcribe. the Semi-circle ADB, and divide he i, 77 5 4 | 


Quadrant AD into 8 equal parts: which being done, ſer one foot 2 
your Compaſſes in the Point A, and wich the ocher foot extend to each” £4 
of thoſe Diviſions, and transfer thoſe Extents unto. the ling ACB, which 


vill divide the fad line into 8 unequal parts; which wilt be a line of 


 Rhombs, aud to number, wich ys 2, 3, 4. Fe. uno 8: And ſo * =, 38 
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IT00be Proportion of the Line of Longituds ?? 
Fut, dra the Quadrant CAB, and divide the Side C A, into 60. 
equal Parts, then through each of thoſe equal parts draw Lines parallel 
to the Side AB, until they touch the Quadrant C B ; which being 
done, ſet one foot of your Compaſſes in the Point C, and extend the 
other foot unto each reſpective Point of Interſection in the Quadrant 
CB, and then tranfer them to the Iine CD (which is to be the 
= Diſtance between C and B, or the Chord of 90 es; ) ſo ſhall” 
-- thok Interſections divide the Line CD into 60 unequal parts, which is 
E -Gllkkd the Line of Longitude, fr OR ad | 
MO | $ 2 3 mal 7 ee. | 
; | 3 S # | ES | So 
E N a | 4 
- The Line 8 
of Sines, 57 


. -. 


MY, 


1 The Projection of the Line of Sines is thus to be per foi med Fut 
dla the Line ACB, and upon C draw the Semi- circle, and one of the 
© __ Quadrants divide into 90 Degrees, as the Quadrant ALC; then draw a 
c line through each tenth: Degzee of the Quadrant parallel to the line ACB, | 
it will divide the line DC into 90 unequal parts, which will be a Line of 
Sines, to be numbred from C towards D, with 10, 20, 30, c. unto 775 
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ö 245; 5 4 Tine of C | 
For the Pose hon and Diviſian of the Line of Cues you yoo ji 
draw the Dlamster Ah in the regoing Schems, and upon che Cen- 
ter C deſerde the Sem- cue ADB; which Semi- circle divide into two 
. by the . then divide the Quatrant/DA into 
. being done, ſet one fobt of yout Compaſſes in the 
1 . be extended twech degree of the Quadrant AD, 
eb hich Extents 8 unto the line ACB; as you may dee che Arohes 
L lead in the foregoing Hs Ei e ſo divided into 90 unequal 
diviſions, is called a lane . Chords. Afrer this manner you make it of 
| what Waun 4 and number it with 10, 20, 30, re. | 


=—_ _— The Line of Tangents. 


6 Flut * the Quadtant, as in the foregoing Scheme, 6 divide it 
w 90 7 and from the Point B erect a perpendicular Line, as the 


degree of the Quadrant GDB they touch the line T B, and thoſe 
Interſectious wil divide the line TB into a Tangent. to be numbred 


with Io, o "i T 2 
14 4 © The Lit, Secants. 


TB; then NTT Center C dtaw lines through each 


kung & thoſe Lines in the Pregoin Scheme, Gol Wk re- 

ſpective d the Quadrant, enter C, until they touch 

the line . N Com 8 Center 8 to the extremi- 

* cf each pee & Line, àud os of the Cobb alles ſtill remain- 
=— ing in the; Me C, the the Gd, Lines unto the Line CDS ſo ſhall 
mie divide the aid 1 which is a Line of Secants, 


| and number them with 105 25 30, c. 
1 " Problems of Plain Soiline by the Plain Scale; 
x Wo PROB. 1 4 Sp, a N.B by ret Leagues I demandrhe Diff 
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. Fig. 26. 
Draw dbe occult Bine AB, * . Chonds and 


| Hiveep the prickK'& Arch de Set off the Courſe fine Points, 
tom the Igor Rhombs, Hemm d t e 1 e e 1 
ſer off 108 Teas; by the Eine of equial arts from Cy let fall the 


Tamale 


ö "Prepare 'you will 
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of Latitude 60 L 


Re eo Ro 


' Plain-Safling by. WM - x76 
erste Þ co lav, eee, BC. 50 Leagues 


d Departure ? 

Fai Plus ke 26. 
n BC, 
F. off the n a Ts e han e 

it meet —_ aaa bes 
andthe Departure 5 leagues. . ; 


ROB. H. 4 * N E by E. 257. ry he 
p Ls 5 1 dal tas 2 n of L 2 59 


175 1 Fe e . 
or ag fee Hi AD, ane the 2 cular BC of the 
grey Hrngth 96 cen uponthe Pee © the Arch de 

with the ct top ci Covulſe three 
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PROB.N mo A Ship fail bined 5 . Ae B f 10 1 
RT DOT Py 1 7 rx ag 
ig. 28. 
Draw. AB 60 egg ant mil the cue Perpendicular 8. take 
er the Leg of AC the Diſtance 108 an placing one point 
= 'our Compaſſes at A, deſcribe the Occult Arch cutting the Line BG 
point C, hy which draw AC; and ſiniſn the. Triangle; the De- 
Bae BC is 90 Leagues ; with a Chord of 60, ſweep the Arch d e, 
hich meaſured upon the Lins . n 


* 
T4: o „ 


the Courſe ſought. 


PROB. v. A Ship fails 838 Natthendrhe. 38 
umil her Departure be 90 Laut; I demand the Gounſe and Diffe- 
rence of Latitudgs +». Plate 6. Eg. 28. 
Draw the occult Line AB, and mise the Perpendicular BC of the 
'given Length 90 Leagues; take AC 108 Leagues, and. ſetting one 
Foint of the Compaſſes ar G deſeribe- the occult Arch, cutting the Line 
AB at A, by which: draw AC, and finifh the ke The Courſe is 
found five poin — 1 as in the former oblem, the * 0 
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PRO B. VI. 4557 p. ſails 8 the North and oy until the tif 
rence FI 1 fs 60 * and the Ane: go Leagues; 1 
demand the Courſe and Diſtance Plate 6. Fig. 26. 

Draw AB 60 _—_ raiſe e BC 90 Leagues, 


| þb the Points A and C draw A C, and finiſh the Triangle. The C: Cb 
is found 5 Points, as in the. 4th Problem, the Diſtance- 108 Leagues. 


PROB: VII. There are two Ports that bear S. V. 12 — and N. E. by N. 
e 


A aner ho Feaguer; A Ship 2 from the Nort her mo ft of — jirſt 
Sawth, and then Weſt by South, ſometimes upon one of thoſe 5 

ſometimes upon the — until ' ſhe arrive at the Southermoſt Forts 3 

- demand how-many Leagues Huben Hail d d Lad one Courſe, a 1 how 
many upon the other? "Plare 6. Fig. 29. 


Let A repreſent the Notthermoſt Port, at FY Southermoſt, AE 


their diſtance, AD diſtance failed u DE, the 
4 diſtance u 9 S. Courſe. POR: cn Cauuf! E 


Draw the Line AE 40 ” Cres, Bin a NE. and §. W. by S. 
Line, deſcribe the Arch pf ſerting eff 71 N 9 occult 


Line AD, beip South Line then ſweep Arch; hl; and ſet off four 
Points, drawi — — t Line DE, nch t meet with AD, and lo fi- 


ber” nh Time A ADE "The Diſtance lailed. South. is 29 . and 
W. by 7 7 


rROR WI Tze e e, Ee ane, nde ln. 


fo 


0 L A Ship ſails fromthe Weſtermoſt NE by E. "and then ſailing 
12 2 Leagues. Reg Half farther,- arrives at be e t FEenm; I 
cel the Dillence Lal upon she-uft Gur ſe, and what was the 
eee e Plate 6. Fig. 29. 


Les Arepreſint the Weſtermoſt Port E che Eaftermoſt, D che Place 
. Ship altered her Courſe, making the beſt of her Way; A 


che N. E: by Courſe; DB the other Courſe unknown: Draw AE 40 


Leagues, fet off an Angle of three Points, and draw. AD, the NE. bs 
E. Line occultly ;, take the diſtance 22 Leagues and a half; and placing 
dne Point. of your Compaſſes in the Point E, croſs the Line/AD-in t 


To D, Ira: DE; and: finifh-the” Trian ole. The Diſtance upon the 


Court is 29 leagues, the Angle at E i four n therefore the | 
Coutfe S. E. 


5 IX. Ito Shi, ps ſail from the e zhe ff ſails NW by | 


N.22 leagues and 4 540% the ſecond V. by N. a0 leagues, and arrive at 
eic Several Forte; I demand the Bearing ard logs of 1 boſe Ports. 
late 6. Fig. 29. 
E. pepreſertsghe! Illa d, D dhe Nontermoſt Pot, A the . 
AW 


- 


— 


3 


Courſe, A the Place where ſhe was driven hack. 


is. not exa 


rording to N e ach | | 
The Us of 1h Bai Saale ee lt. 


r A #, 44 4 ET Cob 


* 


Dr AE 4 o leagues, and ſet off the Angle at E four Points, and 
8 then by the Points D and A draw AD, 
9 finiſh the Triangle. The at 1 is three Points, which ſhews 

ot che Ports to be E n SALAD 
4D molt aon Bit ; ue e 


4 . ho ts 5 5 7 


ROB, *. Sbip ſails Fon a gin «Roe W. N. W.2 22 Leagues ail 1 


more Southerly 29 Leagues and then ſhe. is fore d back «- 
ING * \thePor Fom tohence ſhe came 40 Leagues; I demandber "Corſe 
Fon the ſecond Place tothe ard, 210 how be leer d Shock T " 
. 2 
E repreſents the firſt Port, D the Place where the Stip a altered he 


Baan ay Lige as Conan an whe the Dine AD. 
ues placin &S 1 deſeri occult art 

and take the ing — A E 40 Leagues; deſcribe onother occult Arch 
from E croſſing the former in the Point A; draw A E and A D, and 


1 4 the Tiiasgle. The Atch mu is 9 eine ' therefore the Courſe 


the ſecond Place 10 the third, is 8. W N. 8. r e ae 
175 follow ſame Problems of Mercator's Seiling; wrought two. ways. 
Firſt, byithe Plain Scale only, 2 taking the midule Latitude, which 
Aly dme, but may ſexve as i ed 
Courſe provided the Diſtance. be but-finall, otherWiſe*tis'too/groBs. ” . 
The ſecond ſtay is by the ig bates Parte, n will be 1 = 


3 SI 


ix * ' 2 bt 


PROB. 1. 48% being i in the Latirud: of 40®, Hie eher G59. a 
until. ſhe com into the Latitude 452 301, the Difference of Longirude yo | 
Leagues, 3 1 demand the Courſe, Diſtance, and Departure © 

Plate 7. Hg. 207 


For the Solution thereof hy the Plain Scete;firſt draw ths Line ACR. 


and upon the Center C. deſctibe the Semt circle ADB, and croſs the 


Lne CBat Right-Angles with tho Line ECD; cken find the middle 
Latitude, by taking the Half Sum of both Latitudes added 4 — | 
which you, will find to be 42 45%, which middle Latitude ſet off fim 
Dito M 2 and L both ways, and draw the. Line ML ; then ſet the 


Diſtance D F from B to G 1 5 ſt off the Difference of Latitude 110 | 
Lrazyes. fiom., B. ee 


— , 2 a 


" The Uſe: of he: i 2 2 141 1 J 


| TY DB NS. in e | Sailing: - 
; <>." - Yau 


\ Ws 


HI eU 9 2 4 80 
" PROB. IL A beige adore North, Fails N. NW: 


3 e TBngit: 
Ach Qn, and f off the. Can 


= the fame 
erett the two ndiculars H I and AK; 2 pedo the Point u 
draw the Too which being meaſured in the Scale wi 


melde AK which is at K: So the Diſlance- AK being 


ROB II. 4 Ship being in the Latitude | 


q | . | , nom G to A; chen exect the. two res H and A, then ta 


. 43 * Fa - 7 . = - % — 
* 


pendicular, 48 A K. and ſtom A ſet off the Difference of 1 
tade in Leagues, which is 90; from the Point K draw the Line Ke 
then frem the Point H, ere& an occult Perpendicular, as the Line HI; 
layinga. Ruler fim the: Point B to the Point E (wha the Line 

K 25 cut the Line EC) and draw the Line BT; then upon the 
Foint B deſcribe the Occult Arch Cn, which being meaſured on the 
Line of Chorts; will be found to be 3 10 or two Points three Quarters, 
which is the Courſe. required, N. N. W. three Quarters Weſterly: and 
the Line BI is the be d dee N pon the 
Line of Leagues, 9 * des an the Depart 


(ar 79 4 Dif m_ Hes come. im the Latituds © 
1 | 


17 hots Tde- 
ebe-Difſbrence o& Lr, ond the Depar- 


COLES 725 n 1 19, : I” 1155 * A {> 1 Rus 7. R. 30. 


* 5 

in the Sclaion cf as Problem. by the Plaz 146 dw the Line A 
C dsſeribe the Semi- cirele A 
Ore and ft it off fiom D to M Md 
upch the Point B veſtzibe the 

ad ques e e 2 Pts tes 
* 1 A m C top, 

6, and. Hom Þ 6 the Difference of Latitude 1 10 Leagues, 
Diſtance ficm. G to A, and from the Points H and A 


the middle Tan aa 
E. and draw; the Line M L, and 


be found to. be 129 ; then laying a Ruler from — en 
of the Lines at F, draw the Line G K, and note where it interſecteth 
meaſured upon 
the Scale of Leagues, will be found to be Se the Differcvc f 
Longitude tought, and Hl the Departure 68 Leagues. r 


40. 1 be- 
teren be North and the Weſt, until ſhearrive 7 Latrtude 45 30% 
dad that her Diſtance run be 129 Leagues, 1 the Conr ſe, 
Difference of Longitude, and Departure 2 e 7. Hg. 30. 
For the Solution of this Problem, fiſt draw the Line ACB at any 
convenient length: and upon C deſcribe the Semi: circle ADB, and ſet 


off the middle Latitude as before, and likewiſe the Diftance CF from 
T'to G, alſo the Difference of Latitude in Leagues from B to H, and 


ke 
the 


F — 
8 . 


« - 
„ * * 
. . * 4 — R 
% - o A 2 ” 
2 7 Us 4 | . 4.4 - N * * = 4 . 
+ 6h ae b 5 2 4 U 1 5 1 * 


_ — = "7 


RKulet upon the Point 


the Diftacice betngen the Cotn 


of Chords, will be found to be 


two Latitudes find the mid 
the 


p „ 
* * n 1 4 

; 
By ts ©. K 


a e ofthe ee wee „ 


palſes, aud ler one Hot of the Compaſ- ö 
ſes in B, and extend the other Foot towards 1, until it dacht intetſeckx 
the Perpendicular at H in the Point I, am draw N; tfen laying a 
- WhtS the Tnterſeckion of the Eines at E. dar 
the Line GK,” and note where it doth interſect che Perpetieula at A, 
which will be at K; then the Diſtanee RA bein meiſiired on the 
Scale of Leagues, will be found to be 90, the Difference 6f Longi- 
tude ſouglit. Then for findin — the Courſe; with the Radius of Your 
Scale, draw the obſcure Arch Cn, and that being meaſured on the Line 
1 ot two Polnts this Quatters, the - , -- 
Courſe required, which is N. N. W. three Ju R and the 
Departuts HI 66 Leagues . | 


PROR W. 4 Ship bene tn * Laurel FE wen raſh 2 * 
0g Lnguot; Id mund tb N th Trend Plant, the 
N nee of E9ngitude and Deparn Tue . N Fg. 8 


| Foriths $olarion- of this Problem, e 47 &f 
obriventede Loh ; when fot one end 8 deſttiBe the vt 
Arch Cry and f 216 or two Points Three Quatters from C to n; 
then by the Point n draw the fie Bl the me 1 - wid . 
from the end thetssf' 45 at , Ter fit the ener If k 2.4 
fire tht Diftades HB, 6 wen you will find f y be 110 ot 
30; the Latitude of the ſecond Place is 45 30%. That Fine he - 


Lange. 8 05 e ed; then 
B, ad e hen 


BDA, and drawings ae Int oped 885 ſet of the middle 
Latitude 4 45, both ways to = | 
then tale ts diſtancs DP in 


222 ws 4 


ROB v. 4 487 my » MEANS 4 alk 1 * . | 
_#il her ee of Longitude be 6, 1% du 205 Diſtance N 


eue „mlt me among this Problethis'6f * 

card e by a Scheme drab ther poſe, aiferitfy from that 
dy deſcribed ; but we ſhall here ſhew the way how to eſolve this 

5 Þy: td Pine of Lonzitude the Plat deut. 8 1 


4 oe? 


5 R wv "a 
2 k I * 9 
0 J * 
- 
F IS 4 * F 
8 > 
” 4 


- - hs Equinottial Minutes. in any-Para 


ol 144. in ee an 


=", A Lads that according to the Cloe the Meridians 
8 incline nearer together , until the concur and inteiſect each other 
in the Poles, ſo that hereby ens of Longitude ate not Co of 

on the North or South Side of 
the Equinoctial; but the nearer to either ( the Poles you approach, 
the more they — ſo chat in the Latitude of 60 deg. there are 


Bos but 30 min. of the EquinoRial to one Degree of Longitude , and in 


the Latitude of S4 Neprecs, there are but 6 Minutes, which doth ſhew 
- the Errors of the Plain Chart: And therefore in failing, it ought. to be 

reQified according to the Globe, and to that end was this Line of Lon- 
gitude contrived, "which is thus tobe uſed: | 
If you defne to know how many minutes 7 are in a Degree of 

Longitude in any Latitude, you muſt extend the Compaſſes from the 
Center in the Line of Chords, to the Degrees of the Latitude of the 
Place, and the dame extent will reach from the Center at 6o-on the 
Line of Longitude, to the number of Minutes aſwenng to a Degree 
of Longitude in that Latitude. 

Therefore for the Solution of the fifth*Problem here p poſed, ex- 
tend your - Compaſſes upon the Line of Chords, from the Center to 
the Leama of. the Place, COSI is 400, and the ſame extent will reach 

Horn the Center at 60, in the Line of Longitude, to 46, which ſbews 
that 46 make a A e ee of 1 in that Latitude, which 46 being 
multiple by 6 of Longitude gives 276%, the. Diſtance 
run which was required | 


PROB. VI. 4 $i bei {NL nnd arts «ities Þ let 
a2 'Þ 765; 1222 her difference 2 . 


"Far the Solution of this Problem, find how many Minutes * a 
degree of Longitude in the Latitude of 400, (as in the” laſt Problem) 
which is 46 ; therefore if you divide 272 (the diſtance run) by 46 


(the Miles in a. degree of Longitude in that Latitude the Quotient 
will be 69, the difference of 1 required. a 


Another 92 to work Mercator s Sailing by the Plan Seas end the 
# "JON Parts. 


P ROB. 1 25 Ship /e zils „NN. W.# from the Lala 400 North, to the 
Latitude 42% 20. North ; I demand fences Jailed, the Depar- 
„e, eee, een Fg. 31- 


haue the uro Latitudes 400 North, and 426 20! ron x the 


” 
wy 
ay 

, 


1524, the Deparnne be 58, 


PROB.1I A v Fel fb hs 1a 


e, ber Difference of Longitude tw"yp Wfterly ; Tdpmand the 
2 N 8 Ma 2. . 22. 33 9 | 


— * 


of Latitude y . — 
FE 4 TOO 2 Wag T5 TE "Dx. — 2 a 
jven 1 wh, a Pg . 


"BE, and =o 


| FPROR I. „„ 152, . e North, 1 5 
demand the En a and Difference pore ude z Eo 
7. Fig. I, 2 _ | 

Dar the mh Ee © two Points, ue. 

the Diſtance Ac 1527, let all the- Perpendicalar- be, and o Eviſh the . 

Triangle A b-c. Then Ab will be fund 148. or 20 20% which makes the 

- | * 22 422 20 * r find — 1 8 5 

SH IN | e | po ES 


1 ier 
8 1 E fim A w B. agd raiſe\theioagult Porpendicilar BC, 
ee AcCG.cohtmiued, ——— Triangle * 

Is. 58 min. The difference 3 5 170 

3% tren WT <> EP: . 
# 7 worry 7 2 OALE MS of Gree Grote Sg. 
» BL gibt inane Litinude, the Differe nee of L ts 
ng.groven's te find by tobat Latitudes' "ard Lngitiedes' fe Arch- 
75 87 the W 2 r eg Place to ane in we Arch 


cat. {Ig * IST — 2 2 — * 0 9 f 


2 Suppoſe Lizardand Peg lla on ee 


2 he Latitude 50 North, the Difference of Longitude between 
. by what Latitudes und L.ongltudes the Arch paſſes, 
_ ' Cour ad Diſtances from: Place ce Fla 20 124 * I, 2. 


* 


Py Aenne ea. * 75 1 Be. "92. 
rs the A and. 17. kn | 
ment of che in 8 255 
the Atch D to. B 
A 

Lines 28 0 am - to D 2 af w t 1e 
1 4, | vice theſe. eg Bete, Gy 
ing 5 on the 8 T : 8 «Ad, Ceebe. pj 

ne us Tangen * are N omplemen t-30 

the Latitude, asfollow,” ** * 


| — An 
_Compl.| Lat. 2 


That: ae the "> uh 55 which. * Arch pas at every 5 — * of | 
N Ln n oy * to C hich: en the 


2 8 5 . "Having | 


= 25 1 e 
Place 


in the Latitude 36 No and oe — Lizard in 3 Latitude 500 North 2 "Y 
Latitudes' and Longitud 


_ ©. 4y Stone Clrete. Skiing, 
Having theſs: Latitudes and Longitudes vn may” kid the @ Aud 
Diltance rem Place to Flac, accord ing uo Meroetor's: 78, e 
N * cc . 
3 auge eee e 
| T:. * IO" SH RP 8 3 

N KN 5 10 1 e 2 
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| 2 ng ; bath LON = 1 to b fn] | 
ong. by which the Ach paſſes, and *e Gurſes and 3 
mn Place 70 Plage. 5 n 4 6 4 

e l 4. 3 . wy 1 | 


. PROS: the two Places to be Trmity- Harbour in Virginia, »—- 


8 Jeg. I 
the e apy 
Diſtances Ton) Place to 3 * * 1 . u 


ä Plate 7. Eg. 3% 


Draw the Line AF + 5 place the 1 of 40 deg. the Complement 
of the Lizard's Latitude, from A to C; £4 & dey, of the Chords 
decribe the Arch EF, ee 155 deg, from F to E. — the Line 

AE; 


% 
Li 


by wat 
Goutleg and 


the Co t of Pinity- 

draw BC, letting fall the Pex- 

from E towards F, (becaui 
1, A2, r. the 


A3 meaſured on the Line of 
of the Latitudes by which the Arch 


Drinity-tle 


* 


_— - 


832 
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— * 
* 7 
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Conſe 4 = greg f —— KW 
The ow” {Dt it eg . 


N 4 et Probiltegr” wrou 7 by 1 Firsel,. 
** -PROB: I. The Sure 5 Plite of Diſtant 4 the Net. 
and the 99 Declinatiou being Ho 5 to HE 
 -Exampplts The Sun's: ns play 26 deg 2 > of Tur; Yar is, 3 481 
| dem the , ExuinoZid P e ae wand his Declination 
| With be Chord gt 40 deg; dbſcr ib "the Semiceirde BDC. aud raife 
the Perpendicular A D, and ſiom the C ſet off che greateſt De- 
clingtion- 23 f deg from C to E, and draw w ne line AE, . for the 
un' Longitude” ſer off te Sine 58 deg 4 upon the” Line AE. from 
| At R. Sen Tom the Point E, ke th mieareſt Range F to the 
Ling AG, Which meaſured. on the Line of Sines, is 19 deg. or elfe 
e a th Chal, e s 19 fa the Su = 
on t or on es 19 uns Prei ent 
Dectinaon Nortel al as Af 


nr W 


P ROB. u. The Sun's 's greate ji reſent Dole bin given 
c ln bi Place or e 5 2 15 Yon 15 Exampl . | 


mmm e 
: ee | The-Sints Declination is 1955 North, increaſing; . the 
- teſt Declination (28. * — 23d . 1 3 Sun's true 
. 1 * ago, Eg. 3 
Draw BC, and - the Sent circle BOG raiſe the Peipendicular 
AL, and draw the Line AE, as in the former Problem tem, place the Sun's 
Declination 19 deg. : from B and C to H and K; ; draw the Line HK, 
which interſects AE in the Point F; 1 AF is the Sine of 


260 1 of Taurus; * 8 7 4 - 


PROB Ill. The Sun's Place Ze 281 Declinarion being given, to 
find bis Right r oor Sn 
Example. The Sun's place is 263 of Tagrzs, the greateſt Declination, 
25 before; [ dengand his Right Aſcenſion £7 — . 
n Tas 8. 
| Deſcribe the S ercdle AD and AE, as before, place the Sine of 56 3 
6 the Sun's diſtance from Aries; from A to F; through the Pojnt F draw 
the Parallet HK--therfis FG-the Sme-ot the-Riphr Her zus, GH being 
Radius, which ye may Meaſure after this manner: "Place the Diſtance 


Ruler lad 5 A until it touch the Arch 


the occult Arch af m 
F is the 


will cut 


Meaſure of the Right Aſcenſi on. 


PROB..IV: The 2 5 ation 7 red] D nation 
known) to "find. the Right 2 1/cenſion . * f al 600 5 e 


Example. The ar eaten, 255 2 North increaſing , 1 demand 
the Right Aſcen n - Pit 8. Fig: 34. 
=_ _ Deſcribe the ircle ! r the Line AD and AE as 
1 5 18 es the Dedivation 1 1751 x om Band C to H and K, drawing 

= d, as in the hs Broklem, gives the Right AF 


_. Dos Aua, 70 6 ud his Auplit ade. K bg a % 
—_ l In the Latitude 5 10 4 North, the Sun's Deelination wo 
=_ 17 4 N. Ia . the Sun's Ae Plate 83 Hg. 


the Latitude or Height of the Pole, 34 from E to P, and draw AP; 


„ AQ the Equinoctial; place the Chord of the Declination 172 4 from 
=_ Q to D, a oF he Sine thereof” fam A to G, and draw the Parallel of 
1 | declination wor meaſured on the Line of Sines is 999.25 the” Ar- 
| Prad requ — PRO B. 


- 


569 3 the Sun's fiance from. Fete | Ren t e Suns. Longitude is 


HG from A to o; open 1.2.8 OR ndert with the diſtance, EG, deſcribe - 


1 P 10 8.V. ae. NN e e e andre Gun de nue 


Draw BAC, and the Semi- cirele BZ C. the Perpendicular AZ; p — 
ſr off the Complement of the Lat de 380 4 from B to G, and dr 


- » ©, r 


HH con. + > w. = © 


— 


* 
nr” N 
A . 

* , 
bf * 


3 wr n n 3 ä 
5 "in eee e 8 . izr | 
PR OB: Yr The Laffud- "the Place | nd ; the. n s Derlien : 
 btinp given, 20" find the 40 ph lonal' Difference, ALAS ALA 
Example;/Ih the Latitette 51 deg.! North, the: Sun's Dectnation 7 
deg, 4 North; I demand the Aſcenſio onal Di erence 9. 
„ 8. Eg 
Deſcribe the Semi einde 20. and draw the Line AZ, 1 . 
and DF, as in the fifth Problem * FG is the” Sine of the A Yeenfignad 
Difference; to the Radius DG, ich is thus meafufed! Place DG from 
Ar o; upòn o, a5 a Center, with the diſtance FG deſcribe. the 73 
E; a Ruler laid from A until it touch the Arch, gives the Point I and ; 
BI 23 deg. ⁊᷑ is the meaſure of the Aſcenſſonal Difference. i” #7 
What the Aſ*enfiont! Derr is, gan the Uſe of it, muy be ben 
Prob. 5, 6, and Re ook 2 | | 
PRO B. "Th Latitatiæ 
given, to find 


Example. In the Latitude 519 4 North, the Sun + Doctinatoh 17 175 7 
North ; I demand at what time he ſhall bedue Eaſt of Welt? 
pagan yy gt apc; oe 
Deſcribe The, Semi-cirde. 'BZC! and dba the Lines-AZ,” AP; AQ., 
and 2 as before 3 EO is the Sine of the time from 6, that the Sun 
es ot Welt to the Radius DO) to meaſure which, place DO"flom 
and Nr the Center a, wit the Diſtance EO deſcribe the | 
Arch at ga Ruler from A; until it 758 the Ach, gives the Point L, 
aud Bl. 14 deg. 4 15 the maaſure of EO, whichreduced-. to time (Vid. 
Prob. 2. Chap, 8.) makes 594 ae ſhevvs that the Sun is due Eaſt at 
bs bal 6 in che Miroing, ap ae; mono e 53 or 59 min. 
e's at Night. 5 e 4 A 
? ROB. VIII. The Latitude Ws he Plice. and the Sun s + Declination * 
given, to find the Altitude of the Sen, being due Eaſt or Weſt. 


9 e. In the Latitude 5 10 North, the Sn Diclinetion being 
72 N. I. demand the Sun's Aitude being due Baft or Welt'> © 
2, \Plae 8. Eg. 26, 
Reels the Sci BZC, pita 'the'Lines AZ, AP, QA, and 
DO, as before. AE being mzaſared on the Line of Sines, is 23® fer, 
Sun's Altitude being due Eaſt or Weſt. 


P ROB. IK. The Latitude of 2 Place, i the Sen s Declination bring 
groen; — the Sun's Altitude at fix. * 


Ex) In the Latitude 5 16 North, the Sur 5 e being 5 
170 4 1 demand his Altitude at fix ? E 
6 | Plate 8. Fig. 36. | 


Deſcribe 
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Deſenbe the Semi 9 305 w. the Lines AZ, AQ and DO, 

and through oe 8 5 — Pi parallel ro BC, Bl. or Cb, 
meealur d on the Chords, * * the Sines, gives 13% 4, ; "the Alti 
titude of the Sun at Six. 
PROB X. The Latitude of tbe ned, 7 the Suns Declination beine | 


ven, to find the Sun's Azimuth at x. 
* Kong! le. 7 the Latitude "ok the Sur's Dedination 199 + 
North: 1 demand the Sun's Azimuth at Si Palate 8. Hg. 26. 


Deſeribe the Semi- circle BZC, and — the Line AZ, AP, AQ 
and DO, as before; draw Lob as in the Ninth Problem: 10 is- the 
Sine of the Sun's Azimuth to the Radius IL which is thus meaſured; 
Place IL from A to e, with the diſtance Io upon the Centre e; de- 
{nibe- the occult Arch at d; a Ruler laid to touch the Arch, gives the 

Point b, and Cb meaſured is 11 deg. 3. the Azimuth from the Eaſt 2 

Welt. 'S0 that the Sun ir F. by N. at 6 i Morning, and W. by N 
at 6 at Night, © 

| + PROB.XI. The Laird of the Place, the' 855 Declination and A 

rude given, to ſind tbe Suits Azimuth, 3 

Example. In the Forenoon, in the Lat, 51 deg, 4 : North, the Sun's De- 
Cinationas 20 deg. 2 N. and his Altitude 43 der. 1 * his 1 * 74 

ate 8. 

Deſcribe 'the Semi cncle BAC, and drew the Lines AZ, A 30 
and DF, the Parallel of Declination, as in the former Problems : ; place 
the Altitude 43 deg. from B and C to d and e, and draw the Parallel 
d e, which intestecls the Parallel DF in the Point G, IG is the Sine of 
the Sun's Azimuth from the Eaſt towards the South, Id being the Ra- 
dius; which to: place Id from A to c, and thereon with the 
dittance IG deſcribe the Arch at f; a Ruler laid from A to touch the 
Arch, prey. the Point h, Bh 24 deg. 7 is the Meaſure of IG, Eaſt 
| Southerly; So that the Suns Azimurh is S. E. 65 deg. +. | 
- PROB. NI. The Lutizude'of 2 Plact, the Sun's Declination and Alti- | 
tue being given, to find the Hour fom Noon.” © 


Example. In the Afternoon, in the Latitude 31 deg. 3 North, the Sun's 
declination is 20 Ueg, 3 „ the Altitude 43 deg. Idemand the Hour? 
Plaie 8, Ng. 37. 
Deſcribe the Semi- chele BZ C. and draw the Lines AZ, AP, AQ, 
DF, and de, as in the 1175 Problem FG is the Sine of the Hour from 
Six, which to meaſüre, place DF from A to u, and thereon with the 
_ diſtance FG. ſweep the Arch at K; kt Ruler laid to touch the Arch, 
gives the Point o, and Co is the meaſine of FG 45 deg. which reduc d 
into . gives three Hours, the time Afternoon. | 
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T Shall att thing of the Deſcription of the Scate, or of hes 
Projection of the Lis N grower. being the Logarithms of Numbers, 
ines, 8 c. 2 upon a Scale. This is E e 2 72 
by Mr. Gunter, Mr. Wingate, and others. 


1o find a Whole Number in the "Lint of N | 


Among the figured Diviſions, look for the firſt Figure of your Num- 
ber; then for the ſecond Figure, count ſo many tenths from. the lo 

- Diviſions on towards the end of the Rule, as the Units in the 

Figure amount to: Then for the third F re, count from the laſt - 
Tenth ſo many-Centeſms as the Figure hath Units; and ſo likewiſe for 
the fourth Figure, count from the laſt Centeſm ſo many Millions (or 
Thouſands) as the ſame 4th Figure contains Units ; this done, that ſhall 


be the Point Bene r er s repreſented off the Line 
of Numbers. 


The Number given being 12, to find the Poing on the Line es Numbers 
that doth repreſent the 2 ame. 


gs according to the Rule, 1 yr the firſt Figure of this Num- 
I take the Diviſion at the Fi in the middle of the Line) for 
dee nit f re; then the ſecond — be 2, I count two tenths 


that 1, and that is the Point repreſenting 12, where commonly there is 
a ſmall Braſs Center, becauſe it is often in uſe. | 


Suppoſe the Point repreſenting 1 44.7 were required to be found. upon 
555 Line of Nals : 

For the firſt Figure in the Number 3 I take (a5 before) the | 
middle 1; the RY the e Fane which 4, I count 4 Tenths on- 
wards, and from that Tenth I count 4 Centeſins, or hundred parts fur- 
ther, and that is the Point repreſenting 144. 

To find the Point Ny 1728, 5 (as before) for 1000 I take 
I in the middle of the ſecondly, for the ſecond Figure being 7, 
I reckon ſeven Tenths onwards, and that is 700 _ y, for the third 
Figure being 2; I reckon 2 Centeſins from the 7 Tenths, which repre- 
ſenteth 20 ; and then laſtly, for 8 you may reaſonably eſtimate 8 Mil 
lions, or thouſand rts, from the laſt two Centeſms, and that Coint 
"ay found will be the Point repreſenting the Number 1728. | 


J find aFraftion, or broktn Number, on the Line of Ni umbers. 


The Fractions that are to be found on the Line of Numbers, ought 5 
always to be * Fraftions. * dev, Liv (ﬆ „ ,O1, 001) * 


— 
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ther Inches, Feet, Yards, Perches, or of any other Denomination ; all 
other Fractions muſt be reduc d into Decinuls ; and being thus conſi- 
der d, they are expteſſed as Whole Numbers upon the Line. . 
Nur, I you call 1 at the beginning of the Line one tenth of any In- 
teger, than 2 following malt be two tenths, 3, three tenths, c. and 
the 1 in the middle, one Integer; 2, two Imegers, Fr. and the 10 at 
the end mult he ro h r —— 8 | 
But if one at the beginning be one Integer, then one in the middle 
muſt be 10 Integers, and 10 at the farther end 100 Integers, and all 
the intermediate Figures, 20, 30, 40, 50, 60, 70, 80, 90, ſo many 
Integers; and every longeſt Diviſion between, as 21, 22, 23, 24, 25, 
26, &c. Angle Integers ; and the ſhorteſt. of thoſe Diviſions, tenths of 
thoſe Integers; and ſo in proportion, as 2, , 1, 10, 100, 1000, 100, 


PRO B. I. Two Nambers being given, to find 2 third Geomerrical Pro- 
portion, and to a third a fourth, and to a fourth a fifth, Nc. 
Example. Let the two Numbers given be 2 and 4, unto which it is 
required to find a third Proportional, Nr. T re for the perfor- 
- mance hereof by the Line of Numbers, extend the Compaſſes from one 
of the Numbers given to the other; this done, if you apply the ſame 
extent either upwards or downwards from either of the Numbets pro- 
unded, the moveable Point of che Compaſſes will fall upon the third 
oportional required; and ſo the ſame extent being applied the lame 
way from the third, the moveable Point of the Compaſſes will fall upon 
the fourth Proportional, and from the fourth to a fifth, c. and © to 
more, as you pleaſe ; for if you extend the Compaſſes from 2 to 4, and 
turn the Compaſſes upwards, with one Point reſting on 4, the movea- 
ble Point will fall on 8, the third Proportional, a from 8 to 16, from 
16 to 32, from 32 to 64, and ſo forward. | 
PROB. II. One Number being given to be multiplied by another Num 
ber, to find the Product. N „ 

To reſolve this Queſtion Arithmetically, whether by Natural or Arti- 
ficial Numbers, the Proportion is; As 1 to the Multiplicand, ſo is the 
Multiplier to the Product. 1 8 

Example. Let the Multiplicand 8 be multiplied by 5 the Multiplier; 
extend the Compaſſes -on the Line of Numbers, from 1 to the Multi- 
plicand; the ſame extent being applied the fame way from the Mul- 
tiplier, will cauſe the moveable Point to fall on the Product; for if you 

extend the Compaſſes from 1 to 8, the fime extent the fame way 
will reach front 5 to 40: And f if you would now oy any 


Number 


»” > 9 2 0 
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Nas by 8, as the Compaſſes now ſtand, it is but placing one Foot 

Number given, and the moveable Peint will fall on the Product; 

ifyon one Foat-in 9, the other will fall in 72, and fo from 8 

it will fal in 64, and from 7 to 56, and from é to 48: The extent of 

the Compaſſes may be taken from 10 at the further end of the Line, 
which you may call 14. 


PROB. III. Oze Number lin given to be droided by another Nm 
ber, to find the Quotient. | 
For the Reſolution of this Problem, the Proportion is thus : As the 
Diviſor is to 1, ſo is the Dividend ike Oh — 6 . 
Example. Let 40 be the Dividend, and let 2 Diviſor be 8: therefore 
extend the Compaſſes on the Line of Numbers from the Diviſor 8 to I; 


this done, the ſame extent the ſame way ſhall reach from the Dividend 
40 to the uotient which is 5. . 


Another Example, Let 750 be a Number ofven, to be amen by ed 
therefore extend the Compaſſes downwards from 25 to 1 
ing that Extent the ſame way from 750, the moveable cor wil 
upon 30, which is the Quotient required. 
Noto ro know of bow many Figures a Quotient ought ta wr 
It will be neceſſary to obſerve how many times the Diviſar may be 


, written under the Dividend, according to the Rules of Diviſion 5 for of 


10 many Figures ſhall the Quotient be com 

For Example : 12231 being given to divided by 27, which Gid 
Number may be written, according to the Rules of Diviſion, three 
times under the Dividend ; therefore the Quotient ſhall confiſt t of three 
Figures, and ſo of any other. 


PROB. IV. Three Numbers given, d a fourth i in a red Pr 
tion, as in the Rule of Three Babes oor 


To reſolve this Problem, the Proportion is thus : As the fuſt Num- 
ber given is to the ſecond, ſo is the third Number to the fourth. 

To perform this on the Line of Numbers, you muſt extend the Com- 
paſſes from the firſt Number or Term given, to the ſecond ; which done 
that Extent being applied the ſame way from the third Term, will cauſe 
the moveable Point to fall on the fourth Term required. _ - | 

Example, If the Circumference of a Circle whoſe Diameter is 7 Inch- 
es, be 22 Inehes; what Circumference will a Circle have, whoſe Dia- 


meter is 14 Inches? 


Therefore extend the Compaſſes i in the Line of Numbers. — 7 in : 
the fult part thereof, unto 14 in 3 ſecond; this done, the lame Extent 


being 
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Bur ir TE felt and third Terms have the Taos of PRA, POE l 40 
2 ee cy and the Quxſitum be a Line, then extend the Compaſſes up- 4 
on the Line „f Numbers, unto half the Diſtance between the firſt and YN 


third Term of the ſame Denomination, ſo the ſame Extent will reach 
from the ſecond Term given to the fourth require. 
Example 2. If the Diameter of a Circle, whoſe Area is 1 54 Inches be 
14 Inches, what Diameter will a Circle have, whoſe Area is 6 16 Inches 
Divide the Diſtance betwixt 154 and 616 into two equal parts, then - 4 
ſet one Foot in 14, the other ſhall reach to 28, the Diameter required,*; 


PROB. VII. Three Numbers given, to finda 4th in a Triplicate aha. 


The Uſe of this Problem confilteth in the Proportion of Lines and 
Solids, & contra. a 

If therefore the firſt and third Terms have the N 90 Lines. . 

(as the Diameters of Spheres, or Sides of Solid Bodies) extend the Com- 

paſſes upon the Line of Numbers, from the firſt Term to the third; this 

done, and that Extent applied three times the ſame. way from the ſecond 

Term, will cauſe the moveable Point to fall upon the fourth Term re- 
Ulx | 

Example 1. If an Iron Bullet, whoſe Diameter | is 4. Inches, weigheth - 

9 Pounds what is the Weight of another Iron Bullet whole Diameter is AY 

Therefore exo the Compaſſes. on the Line of ben — 40 i 
3, and that extent apply'd the ſame way three times from 9; the move- 4 
able Point will firſt All upon 18, then from 12 to 36 and laſtly, Jer 7 
36 to 72, the Weight required. 

But if two given. Terms. be We eight 0 or. Contents of Solids, and te 
Diameter of a Sphere, or Side of a Cube is ſought, then divide the ſpace 
between the two. given Terms of. the fame 2 into three — 
and that diſtance ſhall reach from the the third to the fourth E —_— 

Example 2. If an Iron Bullet that weigheth 9 Pounds be Inches Dia- 
meter, 8 ſhall the Shot of Iron be, whoſe Weight is 723. i 

Divide the ſpace between 9 and 72 into thr Parts, and that third 132325 
part ſhall, reach om 4 to 8, the Diameter required. > © deere, 


PROB.-VIIL To find the Szuare Roo? of any Number 7 veces. 


The Square Root of any Number is als the mean Proportional — 
betwixt 1 and the Number propounded-. ;) but yet with this Generel 1 
roy © 50 If che Figures 5 the Number be even, that is, % 4, 66. 
8, 10, Fc. then you muſt look for the Unit, or One, at the epinning _ 
of the L of N umders, and the Number given in the ſecond part, 8 OY 
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b 7 WK in the firſt part; or rather reckon 10 at the end to be the U- 
nit, and then both Root and Square will fall backwards towards the 
middle in the ſecond part of the Line; but if they be odd, then the 

middle one will be beſt to be counted the Unit, and both Root and 
Square will be found from thenceforward towards 10; fo that according 
. to this Rule, the Square Root of 9 will be found to be 3 ; the Square 

Root of 64, will be 8; the: Square Root of 144, will be 12; the Square 
Root 1444, to he 38 ; the Square Root of 57600, to be 240. And to 
know how many Figures any Root ought to conſiſt of, put a prick over 
the firſt Figure, the third, the fifth, &c. beginning from the Right-hand, 
r. as many pricks as are noted, fo. many Figures there muſt be in the 


8 PROB. N. To find the Cube Root | of any Number under I00000000 2 


The Cube Root is always the firſt of two u rang between 
1 and the Number given, and therefore will be found by dividing the 
Space between them into three equal Parts. And to find how many Fi- 
gures will be in this Root, you muſt prick over the firſt Figure, the 
Fourth, ſeventh, beginning at the Right-hand ; and ſo many pricks as you 
find, ſo many Figures mult be in the Root, which Root may be eaſily 
fund, with theſe Cautin s AS 
1. If the laſt prick fall on the laſt Figure towards the Left-hand, then the 


Unit is beſt placed at 1 in the middle of the Line, and then the Cube and 


Root will both fall forwards towards 10 at the end of the Line. 

2. If the laſt prick fall on the laſt Figure but one towards the Left- 
Hand, you may gue the Unit at 1 in the beginning of the Line, and 
the Cube in the ſecond part of the Line, then will the Root be found in 
- the ſirſt part of the Line. , 72 
If the laſt Prick fall on the laſt Figure but two, then place the Unit 
at 1 at the end of the Line, and then the Cube and Root will both fall 
'backward, and be found the ſecond part of the Line of Numbers. 
Theſe Notes being obſerved, the Cube Root of 1528, will be found 
to be 12; and the Cube Root of 17576, will be 26; and the Cube 


Root of 438976, will be found 76; and the Cube Root of 8120601, 


{ . 


will be 201 ; the Cube Root of 11390625, will be 225. | 
PRO B. X "How 10 work a Proportion in Sines alone; or, three Sines 
being given, to find a fourth Proportional. Feb . 


| Example. A Sine 22% 457, to Sive 47% 30 1; o is Sine 23% 157, t 
2 fourth Sine required. | k 1 47 ö b 4 *.."* This 
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| r59 
© This Problem is wronght'on the Line of Sines, 1 besen 
is On the Line of Numbers. Take the Extent From the Sine 225 45% on 
the Line of Sines, to the Sine 479 301; the ſame Extent ſhall reach the 
ſime way, Hom the Sine of 23. 55 to the Sine of 498 505 che ouch 
Sine required. _ 


PROB, XI. How to EY a n in Tangents alone ; or, three 
Tongemts being given, to find a fourth Propor tional. 
1. 1 


Example. As Tangent 42 deg. 40 min. to Tangent 15 dep. 20 min. 
ſo is Tangent 39 deg. 8 min. to the fourth Tangent required. 
This Problem is 1 on the Line of Tangents, as the former | 
Problems on the Line of e 
Extend the Compaſſes on the Line of Tangents, from che Tan ent 
42 —_ 40 min. to the Tangent 15 deg. 20 min. the ſame Extent | 
reach the fame way, from the Tangent 39 deg, 8 min. to the Tangent 
I3 — 35 nin. required. 


47 189 Tangent required. 
On the Line of Tangents, the Tangents above A. increaſe Kom 
452 to 46%, 1 25 „to 50%, 60®, Nc. backwards towards the beginring of 
the Line Therefore in working this Proportion, the ſame Extent char 
reaches from 14* 581," to 399 157, ſhall reach the contrary way from 47s 
18', to 730 10, the Fourth Tangent required. 75 
Example. 3. 51 Tangent 21 301, to e 37 2003 {is Tangent 
429 40% to a fourth Tangent —— | 
The Extent from the Ta 30 min. to the Tangent /37 
dep, 20 min. if applied the 1a — m Tangent 42 deg. 40 min. 
will fall beyond 45 deg; at the end of the Line : Therefore to remedy 
this Inconveniency, having the diſtance between Tangent 21 deg. 30 m. 
and Tangent 37 dep. 20 min place one Point of your Compaſſes in the 
Tangent 45 deg. and let the other Point fall backwards towards the be- 
ginning of the Line, and it will reſt on the Tangent 27 deg. 20 min. 


45 deg. to the Tangent 42 deg. 40 min. then keeping this diſtance, place 
one Point in Tangent 45 deg. the other val fall . the . 60 | 
deg. 45 min. quires... 4 | TER " 


PROB. XII. How to W, ork. a Proportion in Sings and Tangents rogether. [i 


Example 1. 4 She 229 30 fo Sine 370 101; 80 is Tangent 19%40!, 
to 4 fourth Tangent required. The 


Example. 2. As angent 14 587, to Tangent 299 % is Tangent 1 


This Point let remain fixed, and ddeſe the other Point which lands in 


* 


* „1 oY 
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7 Extent on the Line of Sines from 22 deg, 30 min. to 2) dep. 
20 min. ſhall reach on the Tangerts from 19 deg, 40 min. to 22 deg, 


S . oo 


Example 2. 47 Tang. Cpl. 64% 15 to Sine 365 45t; Jo 7s the Re. 


. 


dius 10 à Tangent required. 


Becauſe there is a Tangent in the firſt place of the Proportion, and 


likewiſe a Tangent in the fourth, therefore this Proportion muſt be chan- 


ged by puting Radius in the firſt Place: And inſtead of the Tang, Compl. 
in the faſt place, take Tangent 60 deg, 15 min. (if it had been a Tan- 


gent, you muſt have taken the Tang, Compl.) and then the Proportion 


will remain thus : 


As Radins to Sine 560 451; ſo is Tangent 600 15" to the Tangent 70 
quired. | | | 


The Extent from Radius, Sine 90, to the Sine 560 a5! on the Sines, 


ſhall reach from Tangent 60 15 *, to Tangent 559 40 required. -. 
Example 3. As Radius to Iangent Compl. 60 151; ſo is Tangent 


* -* 
* 


552 401, to 4 Sine required. | 
This Proportion muſt be chang'd, becauſe there is Radius or Sine 90 
deg. in the firſt Place, and a Sine required. Inſtead of the Tang, 


Compl. 60 deg. 15 min. take the Tangent 60 deg. 15 min. and put Ra- 


dius in the third Place, and ſo the Proportion follows: 


As Tangent 60 deg. 15 min. to Tangent 55 deg. 40 min. ſo is Radius 


to the Sine ſought. Therefore the Extent from the Tangent 60 deg. 


deg. to Sine 56 deg. 45 min. required. 125 
PRO B. XIII. How to Work Numbers and Sines togetber. 
Example. 4, 56-10 106 ; ſ% i Sine 29% 301 f a Sine required. 
Extend the Compaſſes on the Line of Numbers, from 56 to 106, the 


5 min. to Tang. 55 deg, 40 min. ſhall reach from Radius, or Sine 90 


ſame Extent ſnall reach the ſame way on the Line of Sines from 29 deg, 


30 min. to 68 deg. 30 min. required. 
PRO B. XIV. How to Morꝶ by Numbers and Tangents together. 
Example. As 202 tc 52, ſos Langem 730 521 f Tangent required. 
The extent on the Line of Numbers, from 202 to 52, ſhould reach 
the ſame way on the Line of Tangents from 73 deg. 52 min. to the 
Tangent required; but the Compaſſes ſo extended fall beyond the end 
of the Line, therefore this Defect muſt be remedy'd, as in the third 
—_ Problem XII. by placing the ſaid Extent in Tangent 45 deg. 
and letting the other Point fall backwards in the Line, which being 
fixed, cloſe the other Point to 73 deg. 52 min. and then placing your 
Compaſſes again in 45 deg. the moveable Point ſhall fall on 41 deg, 


EC. I. 


2 min, the Tangent required. 


*. 


© The Uſe of khe 'SinicabQuadzant. | 
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commonly nds of Hel, Bone Pare 


HIS Inftrament is 
| bei 1 i DE EO 
being divided into 90 equal Parts or! 
30, 40, Nc. unto 90 
ie Points of the Conn 
| wat en {bed | 
The two Sides thereof e be LY | 
TY — the Center with 10, 20, 
90 Ih 7 
en than is le 


ypoa the Center of the WM.. 
drant, and reacheth without the Limb, ways divided with the fame 
equal parts as the Sides, and 2s before. * | 
from thoſe equal x Parallels tlronght 
_—_— —— Superficies af” the Quat, «crofling | one another at 
Right-Angles 

And the! ines of Fives and Ters ae gommodly priced fox Dillivion 4 
ale; hich ſaid Lines and Parallels do repreſent the Sines and Sm 


'Compl. of an Arch (divided e Felten Fluppole is e by 


reaſon why it is called a Snical. 85 
proceed from ihe fide AB, er” 


But bete note, that theſe Parallels 
(in the Figure of the Snical Nuadram) are for Diſtinttion called Sin- 


cal Paralfr; and thoſe Parallels proceed ym on tide CD, ae | 
called Co-Sinical Parallels. * | 


Now theſe Diſtinctions ' being obſerved,” we hull | 7% 
in the Solution 3 in Nee. and i wolting 4 


Traverſe at Sea, Vc. 
222 to find the Hos 


PROB. L The Cour + ond ige 

of mas. and the Departure from 

2 Surſe the fifth Rhomb; eee Bi 

Therefore fiſt put the Index to-the fithRhomb, Eck teing de : 
find the diſtance given thereon, which is 45 3. and in the Fir- ; 
call. Parallelt you ul find the Index to cut 28 „ Which is Bs 3 
difference of Latitude, and in the * n Ja” cut , = RO 
PR OB. II. The Cur Ip D; ox - | Vid being, „den to a 

the Diſtanee run, uf the if Fon the be Meridion * fo ; 

Cour ſe the Fifth Rhomb, Difference of Latitude 37. Lauft. 


be the hen to the Courſe, —— oo 


- - T8) 
i 0 


378 Che Ute ot the Bintcal⸗Duad tanz 
the Sinica! Parallel, and where that doth interſect on the Index, is 
8 45, which is the Diſtance requted; and where it doth meer 1 
E . _ Sinito-Parallels, there is 25 Leagues, the Departure from the: 
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* PROB. HI. The Courſe and Departure being given, to find fhe Di- 
2 Nance, and Daerr f Lunitede: 15 > A 2 " 23-0 
EL 2» ,  Curſethe fifth Rhomb, Departure 371 Leagues. 
Set the Index to the Courſe found in the Limb, and in the C. Sini- 
|  eaEParallels find the Departure 37 (being numbred in the Margin 3 ) 
1 and where it doth meet with the Index, it ſheweth the Diſtance run 
=—_ to be Leagues; and where the Index meeteth with the Si nical. Pa. 
© ' rallels, there you will find the Difference of Latitude to be 25 Leagues. 


 '  PROB: IV. "The Diſtance and Difference of Latitude being given, 10 
amade Courſe and Departure,” N 
Diner 45, Differenct of "Latitude 25 Lage. 
. E7ft, Find the Diltance run upon the Index, and then move the In- 
8 . | 5366 dex 


** 


* 


Are i den I — of Latitude in the _— 


from the Meridian 37 + Leagues on the Side CD. | i * 


ture in- the O- Sinical Parallels, and that Point cut in the Sinieal. 
Parallels the Difference of Latitude 25 Leagues, and the Edg of the 


and note where thoſe Parallels meet each other, in that Point put the 


ſtance, and on the Limb To eig ; of the Index will ſtew the fi Rhomb 
whicliwwas required, * 


PROB. VII. To know how many E ditatayos mutt fail upon any Prixe 


| Compaſs, and ſee where the 


al-Quadzant. 


rallels.; and at this Poſition of the Index, look in the Limb, and 
you will find the Courſe to be the fifth Rhomb which, was required ; - 
and where the Sinical Parallel of 2 5 doth meet with the Co-Simical Pa- 


rallel under the edg of the Index, that will ſhew you, the ; Departine | 


++ 7 


P ROB. V. The Diftance run, and Departure from the drr gene 
| Oy 10 o find the Cour ſe and Difference of- Latitude. be” 


Diſtance 45 Leagues, Departure 374 2 Leapwee. „ 
Fit, Find. the Diſtance run on the Index, put that to the Depa 


Index ſhall ſhew in che D weh l the fifth Rhomb, 
which was required.” | 


PROB. VI. The Difference if Latitude, 8 parture fon the Me- 
ridian being given, to find the Courſe and Di ance: . 


Diff. of - Lat. 25 Leagues, Departure 37 * + Leagues: 


' ErB, Find the Difference of Latitude in the Margin of Sinical-Pa- 
rallels, and alſo the- e in the Margin of the Co Sinical Parallele; 


Index; then on the edg of the Index ſhall be cut 45 Leagues, the Di- 


of the Com 46, to raiſe or depreſs a Degree 4 Latitude by the * 

Sinical-Quadrant. {7 2 

To perform this, you may 1 the Index u N the Point of the 
inical Parallels of 20 Leagues (which is 

one Degree in the Equinoctial) doth interſect the edg of the Index, there 

will be ſhewn the quantity of Pampe ou maſt * to riſe or depreſs 

the Pole upon = Point of mpas. 3 


* As 3 8 on the third Rboth, A 


1 you lay the Index on the third Rhomb, the Simcal-Parallel of 
20 will ſhewy 24 Leagues, which you muſt fail on that Point to aiſe 
ox depreſs one 9 Latitude, and that Point on the Index will 4 N 
3 the e Fail, the. Ae. tom the 1 2 en ens, 4 


"> The Ute at the Sinical Quadrant. 


1 or Hours. which theſe Courſes and Diſtances are thus 


_ aſtimmuikclicthyheths 3 


wen = Shewing the Uſe of the Sinical-Quatrant in working «- 
Traverſe at Se 5 
e 


and is commonly employed tor the working ſhort Traverſes at 
Mg Emi of 24 hours run, in the manner as it is 


| uſually, pings on the La. Bend, ind how it may be taken off, and 


- Srvughe. by this Inſtrument. 
_ Examp. Ait Ship at Sea, and bound to the Northward,” ſteers 


her Courſe North-Eaſt but then meeting with a con and 
Wind F in 


ae hs Fonm ot Log Dank. 


in this Table there CR the firſt Tllinguiſhed with II 


Ter doun -Board, that is, at 2 of the Clock, 4 of the Cl 
6 of the de 8 r Log being common n 

The ſecond, r (hew- the Knots, Half-Knots, 
2nd kacke, that the Ship runs upon any Gousſe-in "the ſpace of tmlf. 
13 by: the Log- line. 

Column contains the Courſe fleered by che Compaſs, but the - 
* that the Ship makes, is left to the Diferetion of the Catcula- 
tox, toche allow:d cooling to the Mould of the Ship, and the Sail ſne 
8 alſo. having reſpect to the Wind and Sea at the ſame time. 
Ihe fixch Columu.fhews on what Point of the Compaſs the Wind is, 


Thus 


LEY * 


_ tis uſual to heave the. 


vx which 


Co wotka Traverſe bythe Sinical- -Quadzane. 48; Nan 5 1 


Thus much for the form of the Log-Board, and the manner of ſetting | 
own the Courſes and Diſtances thereon. Now ſomewhat briefly, how 
to take off (as they call it) this account from the Log-Board, thereby to 
compute the Ships's true Courſe and Diſtance by the 8 F -" 

ITis uſual for the Maſter, his Mates, and all others that are. defirous 4 
to keep a Ræckonin of the Ship's way, ev 322 Day andy when the . 
Ship is at Sea, to take an account of the | 
for 24 hours laſt paſt, taking notice of the Wnd, —_ Accidents, 
allowing for every Knot and Halt-Knot, fo many: Miles and half Miles 
run in one hour, and fr Penney 226 or four hours: And 

Log but twice in | 


Bat 1 
venient to fra | 
De Ora 2 my auer by the Sinical-Quadrant. - 
1. The Courſe is N. E -8 Miles, the- Wind large, 8 
2 on the fourth Rhombz' or 452 from the Meridian, you {hall 
the Diſtance run 8 Miles upon the Index, to- interſect at 5 E in the 
cal Parallels, which is the Northing;/andis to be placed in the N 
lumn, and to cut 5 + in the Co-Siniea/-Parallets,- which. is the 
be placed in the E. Columw;; and themeaſorwhy> che · Difference nce-of La 
tude and Departure, now found bythe Suſcal. Quadrant, is Tet 1 =” 
N. and E. Columns, is beeauſethe Courſe is between- the North 


2 TT e eee = 
of thoſe Courſes found by the Sinical-C Quaſtant 1 þ 15 


CPI Ei We. 


| 182 To wotka Traverſe bythe Sinical-⸗QAuadꝛank. 

2. The ſecond Courſe is Eaſt by North 19 Miles upon a Wind, the 
Courſe ſteered is Eaſt- North - Eaſt the Ship lying within 5 2 Points of 
the Wind, and allowing one Point for Leeward - way, the true- Courſe 
is, us before, E. by N. Therefore Place the Index to the ſeventh Point, 
or 78* + from the Meridian, and by 19 Miles, the diſtance, there will 
be cut 3 Miles, in the Sinical Parallels, which is the Northing and 
18 + Miles in the Co-Sinical, which is the Eaſting. 
3 The Third Courſe is (allowing, as before, one Point for Leeward- 
way) Eaſt $ a Point Southerly, and the Diſtance 24 Miles; therefore 
ax tlie Index to 7 Points, or 84 deg. 2, and by 24 found on the Index 
ball be cut 22 in the Sinical Parallels, which is the Southing, and 24. 
Jere in the Co- Sinical, which is the Eaſting of this Courſe and Diſtance. 
And what hath been faid of theſe three Courſes, the lame is to be 
- underſtood of the reſt in the foregoing Table, giving the fame Allow- 
- ance as before, the Ship being ſtill by a Wind... 
Having thus therefore, according to theſe. laſt Inſtances found the North- 
ing and Southing, Eaſting, and Weſting of theſe ſeveral Courſes and Di- 

_ ſtances, and placed them in their proper Columns, ſum up the Miles in 
thoſè Columns, and orderly ſubſcribe their Total, as in this Example, 
The Sum of the North Column is 26 Miles, of t® South Column 


12 2 3 of the Faſt, 66 2. and of the Weſt, 9 Mils. 
Ihen compare the North and Sonth Columns together, and alſo the 
Aaſt, and Weſt; and dedu the leſſer from the greater, as in the fore- | 
| 1 TE the Soüthing is to be ſubtracted from the Northing, and 
{ the Veſting from the Faſting 4 the Remainder Northerly 13 4 Miles, il ; 
is the Difference of Latitude; the Reſidue under the Eaft Column, 57 3 


3 e is the Depattme to the-Faſtward of the Meridian. 
And if the direct Courſe, and neareſt Diſtance from the place where 
ie Ship began'this Traverſo,"to chat where ſhe now is ſuppoled to be, BY | 

. * *were required, tis readily computed by the Sinical Quadrant. And, 

to perform this, find where 13 4 in the Sinical Parallels interſect the ; 
7 

4 

( 


« Co-Sinical Parallel of 57 J and bring the Index to that Point, and by 
the Index ĩñ the LimbThall be ſhewn' the Angle of the Courſe, 76 deg, i 
or 7 Points from the Meridian, viz. E. by N. and the Diſtance run 

found on the Index, will be 59 Miles. 3 


And thus after the form of this. firſt Example, you may find the Diffe- ; 
'rence of Latitude and Departure from the Meridian of any 24 Hours ; 
Traverſe, and likewiſe reduce it to one Courſe and Diſtance. 
And what is here in particular applied to the Sinica! Quadrant, the f 
Tame is to be underſtood of the other Inſtruments, it being only a Repe- 1 
tition of the firſt Caſe, by the Courſe and Diſtance given, to find the . 
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Date: 


— IE 


(by dur Engliſh Navigators is eortimonly by the Log Line, and Hz 


is the 120th part of an Hour, the Lag Ye ſhould anfiter to that Pro-. 
' poftion, and be the 1207h part of'a Mi 
Feet between each Knot on the Log-line. 


containing 5280 Feet; ſo that according to this Computation, there 


120, giveth 50 


* greeing with Mr. Norwood, But notwithſtanding theſe Experiments, 


Of ths2Log-Line;*andHalfMinute-Glats: 1 ; 
Difference of Latitude, and the;Deparmie, which. found, is order ly.ta; | 


be placed in a Table, as in the foregoing Example. : e eee 
fs Fx on ne 3 71 1181 AY 1 1 r 2 als” 

Having: ſpoken ſomewhat of the Log Boatd, an of the Ule thereof, 
I think it not amiſs hereto fay ſomething of the Log- Line, and 

Minute Glals. . 144 IT hs 8 . F 


An Advertiſement concerning the Lag- Line, and Half- Minute-G laſs, 
Seeing that the manner of keeping a Reckoning of the Ship's Wah 


A * 


b 


Minute-Gla 8, there dught to be gteatet Care had to the truth of then. 
but it hach been an antient Cuſtom to maſure ſeven fathom between 
Knot and Knot upon the Log Line; which way of meaſuring hath been 
grounded In vey a meer Conjecture, that five of our Feet make a Pace, 
and a, thouſand ſuch Paces make a Mile, and fixty ſuch Miles make 
a. Degree, ſo that a Degree, ſhould contain 300@00. of out Feet, and 
one Mile (or Minute) 5090 Feet; and becauſe an half: Minute of Time 


772 
[= 


by 
4 
94 


e, which by this account is 41 
| 1 \ n $f 


But this Ertoneous Computation” hath' been fufficiently refuted by 
Mr. Ougbtred, Mr. Norwood, and others. 
Mr. Gugbtred in his Circles Proportian, p. 153, doth there -pro- 
poſt 664, Stature Miles to anſwer to one Degree upon the Earth, eactr : 


is 349800 Feet in one Degre ot fe ne tee 
And Mr, Norwood, in his Seaman'Þ.Praftice, doth declare, That (by 
a worthy and commendable Experiment of his) he found a Degree of - 
the Circumference of the Earth and the Sga, to contain 367200 of our 
Engliſb Feet. But he further conſenteth, Thar becauſe the Ship's way 
is more than doth really appear by the Log-line, and beeauſe it is more 
ſafe to have the Reckonmg to be ſomewhat before the Ship, together with - 
the Evenneſs of Nambers to allow but 360000 Feet to be one Degree, 
and conſequently 6000 Engliſh Feet to be one Minute, or the "7 part 
of a Degree ( vulgarly called'a Mile) which Number being divided by 
er between Knot and Nuot on the Lag-Line; ſ>that 
upon this ground, if a Ship runnetb out one of thoſe Knots in haf a + 
Minute, ſhe runneth one Mile (or the ſixth part of a Degre) in an 
Hour, or one league and one Mile in a Watch, or 4 hours, 
Likewiſe Mr., Picart has lately meaſured the length of one degree 
in France, and finds it to contain 365184 Engliſh. Feet; nearly a- 
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ln Of theLog-Line, and Hall-Minute-Slats. 


dy my own Knowledge. The Ex 


together with the Conſent and A; of other accompliſhed Ma- 

| — in their Books of Navigation) have  lulficiently e 
as 5 

thereof hath deſerved, becauſe Cuſtom hath e long prevailed a- 


ealdn, 
Mr. Norwood, in his fore-mentioned. Book, bath aſſigned ſome Rea- 
Cons why he ſup eth this Error. 3 received and tole+ 
V4 bear to mention them, ref; aß, you to the Book. it 
ſhall aſſign one Reaſon more, which I have obſerved from 
| whe I ho Kere will in ſome meaſure help to prove the 
and that the Lop-line 7 . 
oved aer Be rope Mienlate 3 For 
Minute Glaſs be made of its due length, 
ee e lee that then their Reckonings intollerably out-run 
the Ship, and they continually complain, that thoſe Glafles are too long: 
| Bur i they have 4 GlaG tat is 5 cond 3 thc tvs Thins, 
do reaſonably w ee with the Log line in their Reckonings; 
one Error doch E vis. ſhort meaſure, and Thort time. 
3 this Concurcence and Affinity == 291 -line, 
anck ſhort: Hali-Minute-Glafs,- it is apparent that they ate ors, 
and r to be rejefted : For I ſuppoſe it would quickly 2 
-line where of its due length and meaſure, i. e. 50 Foot 
r and the Half Minute Glaſs of its due length, aceot- 
ding to true Time, there would doubtleſs be a greater Harmony-and Con- 
cutrence of Truth, and — exon be of more certaimy than it is. 
So that now it doth th PID .2 pear, b. this above-mentioned Obſer- 
vation, that the „ a8 — wided, is too ſhort, according 
ig Mr. Normodd's — t, becauſe the neceſſity of keeping a Con- 
ET in the Reckonings, is by 4. Glaſs that is toa ſhort by 5 ſeconds 
for the tive Time of balf a minute, or 30 ſeconds, _ 
But here I. ſhall give you a Rule, to prove.whether a Half Minute 
Glaſs be of true length or nat; the Wa has hed now orey 10 vey 
true, and what. I have. many times made Ex and can atteſt it 
t is ** by Mr. Philipe, 


this Extor, yet this Truth hath not had that 
| 


IS perimen 
An his Advancement of Navigation, and is thus to be performed, 


thn eaſy ant exatt Way ro Meaſure 4 Half- Manure-Glas, or any ſmall 
Portion of Time. © 


Take a Bullet ef any wei, ght whathdever, Fo rials faſt a if 
Thread or Silk to it, being 84 Inches in length, from the TE of 
the Bullet unto. the end of * where a Nooſe muſt be made 

to 
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_W7 ww. WW 
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O 4 us 


wil he the e 


diſcovereth the 
9 8 To find the” 
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a true G˖ 


Mid "Set, . 5 


Se Tanks of aorin. 
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| Minure 
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Lan of thy Place upon te Clan. 
2 and ſet one ot in the Place req 
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1 Wiler iet an of Ear Wain. Chart. 


| to.Negr t one. fopt where it interſects the Meridian line, 
| iy the ior reach I a be eridigy THIN, to de ber 


of the Peace equine. 2 l * A 

t, 415 Tap parry pag from #nother. 
"Fas be Pac 3 "Ap 1eks th of the Scale, 15 

take y 1 5 4 > bor * wo e A Things, ant 

| Were b our 70A 


. 5 Tb 1 & © flags,» will * us 5 10 


Ro 


ee Ds IT OP TH gl Cf 2 5 | Wy 

1. Thkerpa Ric vid hun Ca” vel eue 

. It. is to be underſts09, ding von ate to kiep eee 
SE 


every ery thy 258 5 5 1 5 0 Tables, or yc bbc (2 | 
ou a tau ner nece Ox ſuch 4 
— alſo to caſt u 11 Four Vi ocz a5 -E An his. 


after you have ſo done, and brought it to the res Truth you ca 
either by Obſetvatton, + otherwiſe, then you are to ſet off y Work 


ohr Chart, 10 that; the Plats where. your Shi 
es pool Tye tht dhe ink : * jay. apr 


f dgment. 
r e 
6 NN your &- 
kal Courts af 1 
e 
te e Meri t nge - 
tide we will ſuppefs e be of ts | 
ee EN fy e 


we ſuppoſe to be 49 56 wy" tr the titude 180 te Sh 
now in, is 46* 56, * Ne | ts 
_ Therefore: ts det the plach of Fort - Ship upon your 

pay bf PlarCompalits 5 v "Of ir tate 


y trying 
and South Line W This dene 
. Nich tie other pu Ae 


Se v. The Us * te true ie Cb 3 010 Ile s Chart 


T Sill not bere nnen the Pr6je&ion of this.Chatt, 
handled by the firſt Inventor, N. Eutoard , in h being largely 


722 52 Uſes of this Ecellent Chart. 
find the Latitude of any Place In theſe Charts. 
Operation upon theſe 4 1 ws in all reſpects like that which 


Che Ute if the pt coi. Wk, - 


farlsfattion,of your Mind, and. tor the Infortvation 


3 in Navigation, only here ſhew vety briefly the ordinary 2 5 
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eee The ate a. Meieators Ghar... _- - 
Ns abe 8 for the-Larne purpoſe, in the U fe plain 
Sea Chart; 11 H you er one Point of your Compaſſes in ch place 
whose Latitude is 1 Jan” open een Ih the ſhorteſt Dillnce to 
ws nent Eaſt and W Oblerving where it 67-4: 0m the graduated 
dian, and then place one; Feit in n turning as 
Wo doym according as 0 p ce. lies 
yes ng Pee Point. hall bew . the 
$50 Meridian els de of I Place te quired. / 


q 33 Suppoſe the Latitude of Ufpant y Were Ab 


| this Chat. 

Lie, and place that 
d Meridian, as is before 
RED 25 . 
y the Difference 
ls abo 


* 
r £3.) „ 


. rate the neareſt Extent 8 
Diſtance from Ne Cate oy 


dreQed, he Latitu 
Ee PP 
"4 


43 s be to find the Arches betw an two] 
dus to be paßermed. * ML ig mk 
_ When you have found-the Ton 


: . N the two Places, if they have 
 _—_ the fare Name, their difference, - it of conttaty Names, 7 1 


—_ the Difference of Longitude between the two, Places 
. _ - © Suppoſe the two Places were the Liard, in Jo 

aud Borbadoes in the Longitude 58 32 W. e 
3 FE: 32% the e 539 9% is the Diff. 8 


* i, 
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Chart, Et one Poige of 


; a „Ode Ale af uf 


| Tae the. 
Sum Will de 130: 43*._the Dirne r DE 
Wen e 

3. 79 know homo one Plact Wett Fu Pa 9 1 . 


For the performante of this Problem, IA the Lo, 4 u 
„ For the perform and a pair, of Compa 12 from 


Rhomb-lineg the Edge of the Ruler is the Wee Prall, he 2 0 ; 


found, that ſheweth the Point ol 8 tw 
from another. 


Suppoſe the bein of bad Som pte Lizard requized.” 
Therefore lay the e ue 


find; that South Welt 2a Point Welte. is the neareſt 
to, which is the bearing of Barbadbet from: 21 


Ke Foint North Eat f Pat the bearing of the Lebe 
She. 3 


A... 


: «1 vb 
4. Io find the Di alte ates N e Naters Chart. 


IF both Places be in one aul the ſame Latitude, ae with Fout Con! 


nc dodge of the Meridian* at that Latitude, 


Lt 


ſhall find” 
are there betwixt them; butt if the Diſlanc#be great fbr Expedigor, 


ee ad edu e 
ade Poe it eur a Ss 
Fan den 3s dſo aden the Latinide'6F 49%, Fai wil 
che ſime Latitude, the ee tot 


proceed as before. 
"Su ſe the Diſtance were 
2 ne-viſta in New ſouni- 


find it to be 


Leagues. 
But if two pines have not 
coming between them, ſubtract the leſſer Latitude the. enen 
but if the Equinoctal cometh betwen tliem, add both Latitudes töge- 
ther, ſo have you the difference of Latitude between both Places. 
Now if both ve the lame Longitade, ſo manꝝ degrees Jo 


there are the Ae of Latitude,” 1⁰ times 2 es IS 
„ ee 1 man 8 


But if the Flages differ boch in Tatinide and Eongitide, then lock 


how many degrees the Difference of Latitude contains, ſo many de- 


face es of the Eguinoctial take between: your Compaſſes; then lay a 
u 


ler to both Places whoſe' diſtance you ek, and obſerve where the 
Ruler crolles the GOP al, or ſomꝰ other Eaſt or whe Line, (or Paral. 


e | | 8 
\ by | 8 15 on 


ppaſe the two Flag — Laa 3k WAY * 
2 VE. Add 5 23 to an; of the 


o Places bear o 


of the Ruler upe pon doch Fade yank you i 
the. 


from .- 


beneath the Latitude) for i oft as you , 
glows; 3 — two Places, ſo ma umes 20 Leagues 


A 4 9 


4 


- * 


The Defttiption aud Ute ok the Globes. 
mee Latitude) and leading 
moe forwards the other alſo Paialtelwiſt,. keen 8 fat di- 
fflmance, til it aſs the Rhotnh cf thoſe two Plates in ſuck fort, that 
one foot ieſting by 1 75 of he ee the other carried about, may 
but onl with the Eq ther Patallel cut by the bog = 


the Ruler; 8 1 — * bn It AD 
— 


* that Rhomb between that place and the eh 8 ie rw 
gment 01 he id Rhorub bo gn gran han ca lb 


oe foct in che Equip tial, N. other Parallel, 


Parallel, which meaſure in the A RC ak how many d. 


- 


Y XF . are contained: berwixe dem, 1 many, tithes: 20 Les 1 
1 of thoſe two Faces. _ 


jt ll ro Ge Part e te 
Te Par to 


© There 5 25 that wil be Fame lry in 
BY of. this Sat. 1 N brief . (neſt, 2 5 


Seb VI. The Defeription'and Uſe of av Globes | 


1 54 2 2 *. c * * 


Ir Gtbes there ae Ts, ode is id, ah we other 


Cui. N 

Terre. riol hach on the Seger fit of the Body Tots and 
Fs. e Form and Faſhion of the Farth and Sea,” with the 
| - Circles of the Sphere, as Colures, Equinoctial, Tropicks, c. 

- The C#/eſtial Globe hath on its Surface the Conliettaiiors of all the 
4 > known Stars in the Heavens, placed in their Tatitudes and 


Right Aſcenſions, and Declinations, drawn into ſeveral Images and 5 


— 


Ons wh is in the * Globe, 5 


T% 


Gare 


. en OO 2 | 2 


= according to the Fictions of the Antients, with the Circles of 


cal Definitions —_— to be . 


1 and is divided mts'C 

ntinent is a great quanti 

wow the Sea, l . and Fabse elde 

„ Aſia, and A TIC, are one Continent, and America is 

11 An Land is { e fs envieontarunLinith. 

Water, as the Whnd of 7 alſo Leland, the Ille 
of ght, Ba thadpes,. & o& 
Iv 

bol 

is 


belt 1 abe g EA We e 85 Wa 


1 


, 1 A is 


, 
— 


Wea 


by an I Hh; ſuch 


een 
7 VL. A Promontory'is ſomg 


Nen Mountain, os great Cape of Land, £ 
that ſhooteth it IF i abs ob 1 
N Mp. 1 W A be e or Can de 


Ocean i 15 4 


8 purd Medaerrants 


IX 3 S ined within narrow Bounds, 
—＋ 4 Way the Sos Pier that federt 
erranem, e en he Balten Sz, 


(XG: 5 
; $154 354, the Epnd;: 7 5 * 
the Bay of 3 gre: 


are 
is the Gl and. t | 
XII. 0 certain ſa S 

my the =_y of two Paralels.3jand; en have 


Þ Sr Bhs 


N- ut. WERE; 52 10 8 
5 iy Mer os | 65 —— bee dry b 
5. Dia Nhones, 1a. 827 EE 
i PENN the. Fa OE EY To 4 


NIV. A Zane is a certain ſpaces of Eitth © contained between certa 
Gircles of the Sphete, and are thus divided : 5 


The Earth is divided into five Zones, viz. one Torrid or dans - 5 


Zone, two Temperate, and two n Zons. The. 


\ — 4 


ples = 


is en encoopalies a. *: 
ok: Land in America, called 1 Paravien, 8d Mea, in| . 
* Tr ee which. bien as Penis · 


1 eb wii rj Wn 
pate WF a Ser. er Rivers that” 3 up 
Bris included | 


. A 


e i 1 FX 


Y A ** nern 
: 0 5 » #-" a" * ww * — * = 
4 1 A a 1 ” % > » 
\ he - - 
6. SE 2 * 
. * * * — 4 
9 * — 
erf Dif 5 91 : | 
© 2 2 
: 


Yea, Diviſions ;of the Earthip Globe. 


The Tonid. Zone is 1 ee bee boun- 
N ppicks ct Cancer and Capricorn. 


3 E N e and as xontained between each Fedplck, and 
and del 


1 es \or. Figeen Zones, ar colt within each Polar 
4 on - of Wer ee e four Pi "IN 


reſpeQtive Poles. *” 
1 Ph, EUROP 5 4 R T A i 5 
3 wes Tad - 54 4 ER Fb „ 
EUROPE is bounded So | "T1 5 fires tar on 
* Faſt with the River Lanas, 


4 | . 9 | 1 7 : : 4 | hrs | 
} : . | * 3 * Cn „ z ” 


"Bib bons! dn Nor e de Northem Ocean,” dd on 


I the South with the Red e; 
2 on my Welt with ele 


(che Eſt een Ove, 
naut. n «tos | 


F 2 | Dei 1 Ae, alia, | 
AM Talg. 3 Wd tte [ 

1 AFRICA 5 a the Fal with e K the Weſt 
1 wit the Alete Oceaty a e 
3 . e e S. 


77 —4 * —— 
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93 
Ss 
Sr. 
3 


Melee 16 or $f: Lavrence, 
EY f n the Eaſt. with the Ar/antick. Oats 
; dn the Welt with the Paci South &a, on the Foun ALON 8 


- aod. on the Spigh I ON. WL, 1 


— - fo edt 72 3. 100 
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The Diviſions of the Earthly Slube. 1 


It conſiſts of two, vis. North and South Americe. 
The Provinces of North America are, 5 * 
Ne France, New Ferſey Carolina, rg Wo ants 4 b 
New England,” d 2 Terra 2 * i 
| Tenne Virginia, Mexico, or New 8 
I/olard, :ſpaniole- © | 
Greenland, oh "A . 95 12 and the neſt of the cee y 


Culfornia, 0 Ferro Rico, nds, 1 
| "The Dock Anh, * fort 
Brazil; Oil,  Amagones,. Magelonick L 
Terra * a of A 7 . 


Mer 4] Nox, NE 4. „„ "Mare 
Pacificut, Mare Cifum,  Eait-Indja” Arg tal 
The Names OE els of a Ee eget 


83 #- * 1 . fe „ 
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—_ TC EMALLSS 


eic e 
7 'Ber pa. We, 4 


OL "aid -: 


* 
131 * 1 5 1 "4 9 a, > 


To Capricornis, 0 

27 | 11 Aquaria, 

26 \ 12 Piſces, 
"FRE 


4 Fre: 


Southern 


* 


"The Confteltations.. 


g 1 . Southern Conſtellations 27. 1 | 
3 io, . M145 Piſcis Auſtrixs, + 11 
3 Gion | | 31 16 Srus, - I3 
3 Humen bine, 8 34 A. A 
1 % 
2 1 e Major, _ 18 
5 | 155 Canis Minor, vel cu, 2 a 


55 . Navs 16, 


4 
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a Ea 
$$ 2 * 6 * 
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Wh 2 into PENS "> >. gy 
Ai 
2. The Hour (irc WT 
ed into Halyes 


being a N "of 0 

. $65. 14 8 . 8 y 

| S * a Natura 
"The e, 5 n DR 45 0 aivided 
. by Sui of, 8 


5 . ers, 


Fran me of Wd in which the Bre- | 
og! 2 doch move, being 
1 of the Mom, the Flace of 


* 


PROB. 
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8 


until the 
tat tis tho erde of the Ba EE 


tude upon one of the Places 


and. ven will find 129 to be intercepted between: the 


Che ute of both Gloves. 1 
PROB. I. How to ſer a Globe to the Latitiide of a Place. 
Suppoſe you were to ſet the Globe to the Latitude of 52® North; the 


Globe being in the Frame, move the Meridian either higher of lower, un 


til 52 doth cut the very Edg of the Horizon on the Northſide thereof (the 


divided fide of the — being towards you) then . | 


dlan of the Globe being turned North and South, by he heip of a Mag- 


netical Needle, it doth. then repreſent the Natural Scituation of oh Hea- 
ven or Earth upon the Celeſtial or Terreſtrial Globe. 


* The Uſe of the Terreſtial Globe. 
PROB. II. To find the Latitude of any Place. eber the Güde. 
Firſt find du arab erg then turm the Globe about 


Degree ſtands againſt it on the Meridian; 


jp ates .then note what 


required. 
row Let it be required to find the Latitude of Rome: Turn the 
the Globe about till Rome be juſt under che Braſs-Meridian, and 
wn or ſee 42 to be right againſt it, which is n Latitude of Rome. 
PROB. III. Io find the Eongirade of any Place pon the Globe. 
Turn the Body of the Globe about, till 1 whoſe 
require, comes Wes the Meridian: what 
Equino iat is cut by the Braſs· Meridian, a, and rhe Number a De- 
grees is the I. of a place you leek for” - - | 
Example. Let it be re nid © fin ie Tein Ttui of Rome, 4 bro: 
therefore bring Rome — the Meridian, which being di the Maridi- 
an will cut the EquinoCtiat in 367 8, the Longitude | 
FROR IV. Io find the dflance , on * G 
Jo perform this, lay the beginning.of the Deg; on the Nader. of Alri- 
and note how many Deg. there are 
contained between them; w 1 wich is dhe Diltaviee between the ſaid Places. 
Example. Let it be requized-to-find the Diſlahoe between London and 
Rome. ; therefore lay the Quadrant of Altitude Yom: one Place to another. 
vrhich is the Diſtance betten Landon and Rome. we -: 
PROB. V. Ta find che Poſitions of Places ane tabs: 


- Firſt ſet the Globe to the Lat of one of the Places, and bring the fame 
Place undet the Meridian, and extend che Quadr. of Altitude being fixed 
over the h1ſt Place tothe other Place, and the end of the Quadr. ſhaffpotfit 
out on n the Horizon the Poſition that one Place hath from the other. 

eee "ITT. — 


you 
fee of the 


Y 


— 7 
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- fitude, and lay che edge thereof upo 


e Os 


W- 2 5 Which being done, the 


80 N 


| turned to the Eaſt· part of the Horizon, you will 


The Ale ot - the Celeſtial Globe. 


. Leri it be required to know the Poſition of Rome, from London .. 

therefore Lacs under the Meridian, and there fit the Quadr- of' Al. 
n Rome, and the end of the-Quadr. of 
Fe will W to 53%, which Naache Fofition of. Rome een 


8 "ES We De of the 5 Celeſtial Globe. 


% 


FROM-VL. The Day of the. Month being given, to fn what den and 
Degrer the San is in 

Fliſt find the day of the Month 10. Kalendar, on che Horizon, ut 
RR 3 it you ſhall find the Sine an egree in which the Sut 

| Letit be tequired to find S Place on the fifth O Muy. 


mult find the fich of r Kalendar, and right agàinlt it 


you will figd- 25 degrees in Taurna, wich is the Sun's rlacerthar Day. 
N II. Hhws 1% place the Index of «he Hour-Gre xy Do 
„ WEL ame Tar n Fd 
the Sun found (as in the laſt Propoſition Your ouſt fr 


e Ediptick-line-of-the-Globe, and bring that degree to 
8 Br; . 14 then aying-the Globe there, turm abont ie Index 
it points 


Jult upon.he.upper-Ling 5 XII in che 
the Hour Circle is reQtified f chat Day. 


ROB. VIII. T find the: Time of the Sun's Rifing and Sercing. . 


our Circle being reftified, and "the Globe fet t6'the N 

BE the Globe about till the degree in which 4 cut the 

of the Horizon ; and then caſting y our Eye upo n the Hour-Cir- 

cle, the Index will ſnew you e e en Rite and the Globe 

dei tune about ail hi depree of the Sun cut the W fide of the Ho- 
ria the Index will ſuew you the Time of the Sun's Setting. 

"+BY Let it be x ne Ali day 

An Taurus. 


] equired to 484 the Sun' s Riſing 8 
of May;in the Lat. of Londm the Sun bei 259 
| Edi tick-line, which” being 
the Index to a 


find the 25th deg of Taurus in 
point of the Ecliptick-being 


quarter after four of the Clock; the fame 
turned to the Welt-part of the Horizon, you will find the Hour Ade x 
ee che Time of th the Time 

k Time of the Sun's Rifing and Setting, you nay find the 
of the Day. and Night ; or the Time of the Sun's Riſing being 
doubled, gives the Length of the Night, mae 


1 doubled — Length of the Day:  ,,, -- 


Erample. The fifth of May, the Sun nſec at 40f the Clock and a 
| f | quan 


ey +, 1 8. 


c of the: Celetiat Glode. 19, 
; hich being doubled, is 8 Hours and a half” the length of 
the 1 ad the Sun ſetting, which-is at 7 a Clock, and three quarters, : 
which 8 doubled, is 15 1 Hours, the Length of the Day. ; 4 
, © PROB, N. I fad the Sun's Amplι,j 4411  - . 1 
The Amplitude of the Sun is an Arch „ between che Eaſt o : 
Welt⸗ points, and that part of the Horizon where the Sun xiſeth or ſetteth. 
The finding of the Amplitude differeth little from. the laſt Pro 8 
For having woke the D of the Sun's Place to the Horizon, * 
count how many Degrees of the Horizon are, intercepted between the 
or Wet Paint. and chat part of; he Horizon where the . either nien 
Or iettet 2 
Example. The fifth of 22 1 Can > krow the Sun's: Amplitude. 
the, Latitude of ng ore bring 2 of the Sun that — 5 5 
to.the Horizon, and 14 31 * 2 the Point of tho 
185 and the js. which is the e 
PROB. X. H 10 fing the San Decii notion — * D the. Tear. 2 
| The Declination of the Sun is an Arch of Meiidan, intercepted 
between the Sun s Place and che Eguinoctial- AG which you maſt 
bring the Degree in which the Sun is to the Ren Meridian and there 

{tay it, and count how many Degrees of the Meridian ape dontained be- 
tween the inoQial and the Sun's Place, and that is the Declination. 
Example. I would kno what Declinarion:the Jug hath the fifth of 
Ay, the Sun being 2 in Lari, Which being brought. to the;Meridi- 

an, vod will find 90e intercepted between that Point and Big Equinoctial 

2 the Brazen· Meridian, Which is the 2 ed 
PROB: XI. Io fd b any Day of the Wir. | 

The Meridian-Altitude of the San "0 0 WA of the Meridian, inter- 
cepted betxwyeen the Horizon, eon an the Degjes tn which the Sun n 
perform which, turm 17 obe about till the Degree of the Sun be | 
under the Braſs-Merid iſtaying the REES there, count how 1 y 
Degrees are — dee the Place of the Sun under the Meridian 
| N Se 3 we LP and that is the Meridia Altitnde= - 

' mple. On the fifth of May, it is nequired to find the Meridian Al- 
TE the Sun that Day in the Latitude f London; the . Sun's Place | 
in the Ecliptick is 25 Deg in Therws, therefore bring that Degree un- 2 
der the Braſs· Meridian, and yo will find 572. and a half to be intercepted. 99 
upon the Braſs-Meridian, R the Place of the Sun and the Hori- 4 

on; thatisthe Meridian Altitude- of the: Sun that Day. - 

PROB. XII. Hot 70 know what Altitude the Sun ſhall er, any Han of 

the Day, on any Day of the Tear. © 
Having found the Sun's Place; and rectified the Globe to the. Latithde, i 
ad the Index of the Hour-Circle for the Day POR turn the Globe 


about e 


9 * 5 is, 


n The Ute of the Celeftial Globe. 
about till the Index of the Hour Circle be juſt upoꝝ the Time when you 
would know the Altitude; then ſtaying rhe Body of the Globe here, 
bring the Quadrant of” Altitude, being ſcrued on to the Zenith, and lay it 
cover Phe, Sun's Place: Then the Number of the Degtees contaired be- 
twixt the Horizon and the Sun's Place, counted on the Quadrant of Al- 
titude, is the Altitude of the Sun at that Hour. 
| Example. Let the Time given be the tenth Day of April, in the La- 
titude of London, at which time (by the ſixth 150 fn? I find that 
the Sun is in the beginnin of Taurus, and I would what Altitude 
the Sun will have at Nine of the Clock in the Morning: The Index of the 
Hour- Circle being rectified for that Day, turn the Body of the Globe 
about till the Iden of the Hour-Circle hes juſt upon 9 of the Clock: 
Then ſtaying the Globe there, lay the QuadiSot Altitude on the Sun's 
Place, and the Number of Degrees between the Horizon and the Sun's 
Place (counted upon the Quadrant of Altitude) is the Height of the 
Sun, which hete 1 find to be 26 at that time, or 3 OT 
noon; for the Sun bach the ſame Altitude cue dente at 9, 8, 7. 6, Ec. 
in the Morning as it hath 3. 4, 5, 6. Cc. in the | 
FPROR NIL How 10 fend the Hour & the Da Ty oh Globe. 
This Propoſition cannot be e e Mc the Globe only, 
but the Altitude of tde Sun muſt be fuſt raken by —— Inſtrument, and 
then tis is but the Conwerſe of the former Propoſition which it 
thus: The Globe being ſet to the Latitude, and the Index of the Hour- 
Circle reftified, turn the Globe about till the Degree of the Sun's corp. 
meet with the Altitude, taken by the Inſtiument, upon the Quadrant of 
indy, wot. then Fil the ladex on he oor Cocke f men yon the bur 
e 8 74 
FROB. XIV. Do. heb both h Riebe end 1 = Aſecnfon, on# Obbque 


Deſcenſton of 't 


: The Globe being ſe to your Latirade; bring the Degree of the- Sho to 
the Brazen-Meridian, there ftaying it, ſee What Degree of = | 
Fial is cut by the ſd Braacm M. . Nt is ITT fer 


of the Sun that Day. 8g d Sun Naeh the beginning c 
Rig br-Aſcenſſon will be fund to be abgut 28 "and 5 tins 
Place to the Eaſt-part of tht ion. in the Fatitude of "of at? the 
Horizon will cut the 1 in 1502 #” which is the Oblque-Aﬀeen- 
fion, and bringing the San's Place to the Weſt part of the Horizon, the 
Horizon will cut the Equinoctial in 42®, the Oblique Deſcenſion. 
PROB: XV. To find ge nn pm; Altuude of a Star, or the Alrirnde of 
ar at any Time. 


To fnd the Mer dian Altiwde, let the Globe be Kt t6 your Laritpde, 


— 


0 
4 -9. 


The Uſe of khe Celeſtial Globe. 199. 1 


and then turn the Body of the Globe about, 
Brazem Meridian, and then the Number of 
tercepted re 
Zon, according as the Star is ſituated, is che Meridian Altiti 
"Now go find the Altitude at auy other Hour, twn ab | 
Index of the Hour-Circle be at the Hour y u would now the Alti- 
tude of the Star ( the Index of the fuſt reftified to the 
Suns Place ) and chen apply the Quadrant of Altitude to the Star, and the 
Degrees of the Quadrant out by the Star, are the Altitude, at that Time. 
E 2 e or. Nb. bat Stare = 


till the. Star be under the 
degrees of the Mzridia; 


Horizon: 


die Globo-in.a/rayPoſirion un this kme: 
4 wed. by turning the Globe —— — 
ace ) till the Hour. Index point to 


* - 
#5 rn, 18 - 
#3 . V : wn 9 1 
% p 
* 
3 2 in 
| 


Ins 


e e b 
Hour-Otcle ew ou the Time f WiSRifing; tien being this . 
e and thete ſlaying the Globe, the 
Tate will ſhew you at what Moti the aid Star Culminates, and comes 
on, and then the S * 
you” at what 
| Hour he id Ser Ke nd the Horizon your ny know the Am- 
plitnde, as of the Sun. * * Sp: 


NOR XVEL Tz find #he How of the Night by the Globe. 
You muſt take the Altitude of fome known Star by 2 Quadrant, or 
other Inſtrument, and then having rectifted the Index of your Hour idle 
according to the Day of the Month, turn the Globe abou till you make 
the Star agree with the Altimde upon the Quadr. of Altitude to the Faſt 
ward ot Weſtward of the Meridian, according to the Stat's Poſition; then 
the Index of the Hout Circle will. point out to you the Hour of the Night. 


Se&. VII. Shewing ſome ſecret Properties of the Loadſtone. 


Tn Nature and ſtrange Properties of the + Sly are ſuch thatthe 
more they are known, the more RY Ju oe be * 


200 6 ot of the r 


their lively expreſſing the infinite Power and Goodneſs of God, who hath 
created ſo precious a Jewel tor the profitable uſe. of Man; and for the en- 
larging and ſetting forth of his own Glory, eſpecially in that Aſſiſtance 
it affords to Man, in the Diſcovery of the whole Univerſe, which is the 
Work of his Hands, and his mighty Wonders in the deep Waters; the 
Properties not only ſerving for Maritime Affairs, but alſo in travelling by, 
Land in vaſt and ſolitary Deſerts; for moveable Sun-Dials in all 
Places of the World; for the more ready and exact Chorogra NY Na y of any, 
Country, or true plotting of any ground, and for following o 
ral Vein (void of Iron) under the Earth; and alſo for Cen d with © 
ſeveral other neceſſary Uſes ;- retaining in it lelt, as it were, the Mirfor 
of Philoſophy, manifeſted by its Sympathetical Coition, and Antipathe- 
tical Repulſion, with many other occult Operations very admirable to be 
hold ; two cfpecigliguthat ave zeruſtred-y in its du 13 6 5 
Autan, the other of Direttion: It hath Subſtance, 
tion, ſerving to many good Purpoſes; therefore this 8 of 00 others" 
nay be accounted the moſt precious, wherein the Majeſty of Nature doth ' 
moſt appear ; Which admirable Treaſure God hath vouchſaſed to reveal 
unto the weak Knowledge of Man towards the end of the World, being 
J 0 plain to the meaneſt Capacity, and that cut of a baſe, contemptible 
Stone, as it ſeemeth to be, and yet filled withrſach excellent and wonder- 
ful Virtue, that all the Gems in the Word have not the like. 5... 
Of the. Name. ef the Stans, and of t the Colour, and from N it Cages: 
and how it was firſt found: bo. | 


This Stone is called Maęnes, uſed under he Wia Rood 
both by the Greeks and Latinr; and, as La e, — ame i is l 
derived from the Country Magneſiac, $ 45488 
The Greeks do call it Magnes from the "TY 5 oo * th 
Fur that the Magnets Land it dorh imbrace. 1 


Plato ſaith fie call it Lapis Heraclius, from the Name of Hehe 
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be artificially improved to be greater, then can by it ſelf be diſcovered ; Which 
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$ Part: 
common] in Iron Mines, and by. ſame ſuppoſed p wr „ 
Of thele there are divers ſorts, different. each from other, as well in „ 
neſs, as in Colour, Weight and 12 ſtho many have 4 L 


ance of the Mine from whence. the Stone was taken, and the place where it 
is uſed, but there is no N 


Fullers Clay, and are called Calamite Blanra. Theſe black Stones are mingled | | ”F Wy 
with white Veins; they are of o great force, nor their Virtue of long conti . " = 
nuance. | 4 PE 4.37 4; 8; S&T... . 1 


Another ſort there are in Norway, in the Iron Mines, as in Tong - Sound, and 
— PLOT; their colour is black, mixed with gray 3 theſe 5 a oe ay 5 
different force. 2 r „ ner RL rs 

There are alſo ſome in the Mines of Crea and- Cantabrig i Spain z , 
ſome there are found in the Weſt of Fnglznd. + 2 whe * 5 ans | 9 28 

There are ſome alſo found in Bobe mia, and ſeveral other Places. + > — 

Alſo theſe Stones are different one from another, as well in Force, as in. - 1 
Colour and Weight, yet all of one Operation in the Needle, chewing all one 2 
Point of Direction: Which is a moſt wonderful and admirable Providence of 
God to cauſe it ſo to be; for infinite would the Diſtractions be, if it were o- 
therwiſe in the practical Uſe of the Compafs: For true it is, thit God is migh- . * 
ty and marvellous in all his Works, ang truly bis Power is greatly ſhewn int. a © 
this wonderful Miracle of Nature. 8 FR 1 2 


of the Attraftive Virtue of the Loadſton m.. 


That this Stone hath an Attractive Operation, is apparently manifeſt; for if 1 | 

you apply a piece of Iron unto either of the Poles, it will there hold it, and 

at a Diſtance will alſo draw or attract a ſmall mou of Iron, according to the 
re 


Vigour or Imbecility of the Stone; but what ftrength ſoever it hath, it may 


is to be performed by applying a ſmooth and bright piece of Iron to either "= 
Pole of the Stone, and it will immediately deliver its Virtue unto it. The 8 + 
„ . f : | 
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102 Experiments npon The Loadtione., 
| "Virtue being herein. contracted in this piece of Iron, the Stone doth manifes 
jt ſelf to have ten times more. ſtrengths for this Cauſe therefore are Load. 
ſtones capped with Iron, for the Artificial Augmentation of their rength. 
And this Virtue is freely communicated from its ſelf to any thing elſe that 
s capable of its Reception 3, ſo that a piece of Steel, having received ſtrength 
from the Stone, that will alſo attract another piece of"Steel in proportion tg 


_ Fquiaoftial, then it is abſolutely . two entire Loadſtones; and thoſe Part 


- 


that Virtue it hath received. 


This Experiment I have often tried upon my Load ſtone; for by touching o 


2 Knife upon it, it will take up a Key of two Ounces weight 3 and that with. 
in dhe Sphere of the Stone it ſhall deliver the Virtue into a piece of Iron, and 
not touch the Stone at all: ad likewiſe over the Stone, it ſhall cauſe one 
piece of Iron to hang to another, So wonJerful is the attractive Quality of 
this Stone, maniſeſted in theſe and the like Experiments. 


of the Sympathetical and Antipathetical Property of the Loadſtone. 


yy nen a Needle is touched upon, a Loadftone, the North and South-ends gf 
this Needle will apply themſelves reſp: Qively to thoſe Poles from whence they 
received their Magnetical Lite, to wit, the North-end of the Needle, to the 
South-end of the Stone, which denotes their mutual Sympathy ; but Putting 
the North-end of the Stone, to the South end of the Needle, when it is upon; 
Pin, the South-end of the Needle will immediately fly away; and if you put the 


- South-end of the Stone to the North- end of the Needle, it will alſo diſcover 


ics Antipathetical Nature, and fly away from It. 1 

But a contrary: Operation there is yet in the two Needle: to that of the Load. 
ſtone; for if one of the Needles be hung upon a Pin, that you apply the 
North-end of the Needle to the North-end of that upon the Pin, it ſhall im. 


mediately fly away; which denoteth a contrary Operation in the Needle to 
that of the Loadftone, and the South-end of one will immediately come to the 


Norck· end of the other. | 


- The ſame Property of Sympathetical Coition, and Antipathetical Repullion, l 
is alſo diſcovered by two Loadflones, floating in two little Boats in a great 


Baſon of Water, the two Poles of either. Stone being diſpoſed parallel to the 
Plain of the Horizon; and if you put both the South - Poles together, they wil 


avoid the Contract of one another by a natural Antipathy; but if the North 


Pole of the one be direct to the South - Pole of the other, they will immediately 


manifeſt their natural Sympathy one to another, and will cleave together by 


ſtrong Attraction. 


This is alſo apparently evident between the great Magnet the Earth, and | 


© aLoadfone; for if you put aLoadftone into a (mall firing, and let it hang it 
>. the Air; or elſe to float in the Water in a Wooden Diſh, and putting the North 
end of the ſmall Magnet towards the North-end of the great Magnet the Earth, 
it ſhall immediately change its Poſition, and turn its North-Pole towards the 
South-Pole of the ſaid great Magnet. The ſame Experiment is atfo found 
with Magnetical Needles, or Mariners Compaſſes being placed near together, 
the North point of one will draw the South point of the other, and ſo will ftand 
North or South a Infinitur, : . "FM | 
If a Load ſtone be confuſedly broken by Violence into many pieces, each of the 
pieces ſhall be an entire Loadftone, having both its Poles diſtinctly of it ſelf, 
with all the other Properties that were in the Stone before it was broken, 
But if a Loadſtone be divided in the midſt between the two Poles, in the 
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=Do find the Pate or the See., 20 
«bch were the Equinoctials before are now become two Poles; and the t 
— that were Poles before,” do continne the ſame - % 9 15 5 
But it ai Stone be cut Meridionally quite'thro' the two Poles, ſo that one 
Axis is nom converted; into two, and each ot them remove into each Stone, ſo 
that it is alſo become two entire Loadſtones, the Axis of either of them vin 
retire into the Gravity of either Piece z and if you join theſe two Pieces toge- 
ther again, the two Axis will again become one, which is moſt admirable /ts 
old. 7 $5 HON. | 2 * | Wy" Sn $6.4 ! 2 25 Py ESA 
Ty cut off a piece of the Stone at the very Pole, in a patallel Section 
the Virtue of that piece will immediately retite from it into the main Stone, 
and will ſcarcely have any Virtue at allther n, but applying this ſmall piece 
that was cut off, to the ſame place again, the Stone will forthwith impart the 
ſame Virtne as was before, into this piece ſo cut off, ſo long as it doth abide in 
that place: But when it 45 removed, it doth again recall its Virtue from the 
ſaid piece. I bis I have experienced in a Stone of a very conſidetable piece 


of And in the ſame manner, if you apply a weak Stone to the Poles of a ſtrong 
7 one, the ſtrong Stone will impart of its Virtue to the weak Stone, making ic 


to be as ſtrong as it ſelf, ſo long as it is its Neighbour z but when this weak 
Magnet deſerts this neighbourly Proquintity, the ſtrong Magnet will draw its 
Virtue to it ſelf again, and willtruſt it no further than the Power of its recal. 


; To find the Poles of a Stone. 2: 7 
Here are ſeveral ways for the Performance of this Experiment. Firit 
you may have a thin piece of Steel about an Inch in length, and half of 
an Inch broad ; this piece of thin Steel being bent circular and laid on the - 
Stone, will immediately lie parallel to the Axis of the Stone, and direct which 
way the Poles do lie. Which being diſcovered near where they lie, you may 
find them more exactly by a ſmall piece of ſewing Needle; which being laid oa 
the Stone, if it be near either of the Poles, will elevate one end thereof; then 
move it farther and farther, till it doth erect it ſelf perpendicular, and that 
very point v ill be the Pole of the Stone. WMH TT 
Now to know which Pole it is, you may apply a ſmall Needle of a Dial to it, 
and it the Pole draw the North-end of the Needle, then is that the North- 
Pole of the Stone; and the contrary. ITS 
Or otherwiſe you may find the Pole by a ſewing Needle and Thread; by 
hanging it over the Stone where you ſuppoſe the Pole to be, and keep it alittle 
_ from the Stone, and the end of the Needle will directly point to the Pole 
t e Stone. 8 2 ö 1 7 T's 4g a. 4 © | | 


gil RE WORE ner #7 af nai 5 ace 
och A delightful Experiment, repreſenting the Eagagiag of Two Ae 
arth, OR the performance hereof, you muſt have a Braſs or Pewter Plate, 4nd = 
$ the 'L upon this Plate put ſeveral little heaps of the Filings of Iron, with ſomes 
— ort Bits of ſewing Needles, and put them in order of a Battle, one Main Bo-. 

| 1 


dy againſt another, alſo with their Right and Left wings, and their Forlorn- 
hopes; this being done, _ the Loadftone under the Plate with one of the 
Poles upward, and put it fir 


5 | | toward one of the Right wings of the Army, and 
o they will immediately-receive an Alarm, and as it wefe ftand to their Arms 
; ſell then move the Stone toward the other wing of the Enemy, and they alſo wi 


receive the like Alarm; and then by moving the Stone to and fro under the 
Plate, you will put both Parties into a Motion, in a charging Poſture, and 
ene to charge the other in a deſperate Engagement, and one to come . 8 


* 


204 Experiments ar Zoadllonez = 
other 3. and ſo you may at laſt engage the Main Bodies of the Army, and 
_ you — ſee that ſometimes they are Conquerors, and — con · 
quered, which is cauſed by the Motion of the Stone with your Hand under 
the Plate; and the ſhort Bits of the Needles may repreſent their Generals 
and Commanders, which will be very full of Action, where you may ſee ſome. 
times that there will be Twenty or more of the Common Soldiers to ſal 
foal of the ſaid Commanders; and if between theſe Armies you put (mall 
Breaſt- works and Trenches made with Sand, and Filings put in the Trenches, 
you;will'then-have repreſented the ſudden riſing of them one againſt another, 
as if they lay in Ambuſh, waiting for an Opportunity againſt their Enemies. 


' & Y T0 0 01 | ; , 
To make 4 Seming-Needle ſwim upon the Surface of the Vater, and to play up and 
A | down like @ Fiſh, and 10 find out the Magnetical Meridian. 
Ake a ſmall! Sewing-Needfe, and touch the two Ends thereof upon the 
two Poles of the Stone: and having a Glaſs of Water before you, take 
the Needle very lightly between your Finger and Thumb, and lay it light. 
ly on the Surface of the Water, ſo that it break not through, and there it will 
lie; then take a Knife that hath been touched with the Loadftone, and bring 
it to and fro upon the Edge of the Glaſs, and the Needle will follow it up 
and down, and will play up and down on the Superfices of the Water like a 
Fiſh ; and then take away the Knife, and the Needle will immediately poſite it 
ſelf to the Meridian, pointing due North and South. 
Bauch an inferiour Inſtrument as this may ſtand Men in great ſtead in time 
of great Straits and Exigencies, if they ſhould be at Sea, and their Com paſ⸗ 
ſes be taken from them, for if you put a Needle, being touched, thro' a ſmall 
piece of Cork, it will then perform this effect exceeding well in all Storms and 
Tempeſts whatſdever, being born up by the Cork on the top of the Water, 
and the Poſition thereof will be continually in the Magnerical Meridian. 


v Infuſe Magnetical Virtue into 4 Needle, without ibe belp of 4 Loadſtone 
Ron being a Mineral of the Earth, and having a Sympathetical Quality 
N | with the Loadſtone, acquiring this Verticity from the Magnetiſm of the 
Earth, being diſpenſed according to the various Poſitions thereof; for all Iron, 
whoſe Poſition is parallel to the Axis of the World, or if it be perpendicular 
to the Horizon, the Upper-part thereof ſhall have North, and the Lower 
part South Virtue z as Bars in Windows, Caſements, Tongs and Fire-Forks, 
' and all ſuch things, Sc. And according to the Length of'the-Time, of the 
Poſition of any ſuch piece of Iron, the ſtronger Virtue it doth contract ; So 
that I once made an Experiment upon a ſmooth piece of Iron, which had for 
ſeveral Years been in a perpendicular Poſture, and I filed the upper- end there- 
ofbright, and touched a ſmall new Needle thereon, the South-end J touched 
upon the North or upper part of the Iron, and the North-end upon the South 
or lower end; and 1 found the Needle to play indifferently well, and to con- 

form it ſelf to the Magnetical Meridian. Li 

The Reaſon of this is from the Nature of the Iron, it being a Metal deduct- 
ed out of the Loadftone, or out of a Mine of that kind; the beft Iron Mine 
and Loadftone' is the ſame thing; for it being placed artificially in the Air, of 
upon the Water, moveth North and South, attracteth other Iron unto it, and 
performeth the ſame Concluſions as the Magnet it ſelf, E 27 
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D. NM. 
Madera 25 N oo £168 oo E 
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8 (Canaria — -g bs 00 N15 56 WPDiego Roize —— 19 12 $]62-00'B 
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"Latitude. [Longitude = Latitude. [Longirade 
| Names of Places. N or + E. or W. | ' Names of Places, N. or 8. E. girud 
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E. end of Long-IMland Point de Gallaia —[rt0o 45 N 57 W - 
* Cod 42 Me vis — 17 18 N 38 W 1 
Cape Ann 4 Monſerat — 36 N 12 . 
Cape Forcu  —— W\Margaretta ——r 45 Nez 26 W 
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Februam hath XXVIII Days. 

Firſt Year. Second Vear. Third Vear.] Leap. Vear. 
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Year 1715, being the third after the Leap-Year, | 
| + In the Month of d, in the Firſt Colmmn, look the Day of the Month 21, and 
4 under the Third-Tear, in the Columa of © Dec. over againft the 21/? Day, you will 
BP ory re” Northerly; the Sun's 'Declination. that Day at Noon for the Meridian 
i: of London, | 

Example. 2. Ann 1728, Septemb. 1 I would know the Sun's Declination; from 
tf 1728, rejeQing the Hundreds and Scores, I divide the Reſidue, which is 8, by 4 
3 the Remainder o ſhews it is 'a Leap-Year, under which Title, I find 4 6. North. 
* Then from 1728, I ſubtract 1720, reſts 8 Years ; under which, againft Sept. 1. 
* (n ibe Table of Variation in Years) I find the Variation 11 South; which ſubtracted 
from the aſote · fannd Deelination 45 6' North, refts 4 5 North, the true Declina- 


_ tion of the dun. N BY . 

And here note, That when the Declination and Variation are both North, or both 

3 South, their Sum is the true Declination; but if the one be North and the other 
\* South, it is * Difference. | tf Sie ns 


Lo | | For the Dedinationof the Sun out of the ' Meridian of London. 

Wnt Anno 1717 April 11, at fix of the Clock Afternoon I would kaow the Sun's De- 
„ clination. The 11:tb day at Noon, I find it in the Kalender 128 137, North; and 
the 12tþ day 122 33'; therefore ſubtracting the lefſer Declination 129 130 out of the 
greater, 123313 the Reſideg 200 is the daily Encreaſe. Then in the Table of Vari- 
ation ig Hours, S under Hours or go? in the Head, and againft 207 on the lett- 


* . the Declination encrea ſin 
North, the Declination., (> * 
*% Examp. For the Declination 


added to the afore-found 120 13', the Sum is 129 18! 
ol the Sun, Anno 1711, 0806. 28, at 8 in the Mor- 


. ning; that is 4 Honrs reckoned backward from Noon, Io the Kalender, the Decli- 
- nation on-0#0b..,28. that Year is 16? - 29”, and on the 271 day 16% 12“ South the 
Differences is 177 3 againft.which, under 4 Hours, or 6o/in the Table of Variation 
in Hours, Ge- I find che proportional Part 3 — which N Example) Subtracted 
from 169 290, the 1 16 26 Sauth, the Declination ſought. And thus may 
the true Decſination af · the Sun be ealily found at all times, and in all Meridians, of 
which I ſuppoſe here will need no more Examples. The Sun's Horizonal Parallax 
is only 15 Seconds, therefore the Parallax need not to be applied at all. Alſo the 


Sun's Refraction is demon ſtratively equal to that of che Fixed Stars; which latter is, 


dy the Obſervation of Tycho Brabe, in the Horizon 30“, and is © in 209 of Altitude. 
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- Examplesof the hot the foregoing Tables, for.the Sun's Diclinatig 
ret the ig the foregoing Tables, {oth Sins bell 


Example. 1. Suppeſe the Sun's Declinai ibn be required on the 21ſf of May, in the 


Se 1 L ba 51 the proportiopal Part; which (becauſe the Hour was Afternoon, and 
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N each Page there are cleyen Columns; the firſt ſheweth the Day of the Month; 
the ſecond, the Days of the Week expreſſed by the Weekday: Letters; as in the 


Year 1713, in the Month of April, you will find C for Saturday, and D for Sunday,” 
which is the Dominical Letter, tor that Year, (as you ſee in the Page before. be 
Kalendar.) The Third Column ſheweth ſome remarkable Days, and the Southings © 


of ſeveral Stars at Midnight, with their Declinations from. the Equinoctial; as in 
the aforeſaid Mbnth, you-will find againſt the fourth day, there ftands the Laſt in 
the Great Bear's Tail, which ſhews that the ſaid Star comes to the Meridian the 
fourth day, at twelve of the Clock at Midnight. The fourth Column ſheweth the 
Place of the Sun for the firft Year after Leap Year, (according to Mr. Flamſteed's 
Table z) as againſt the third of April, you will find the Sun, to be in 24 17 of 
Aries, The fifth Column ſheweth the Declination of the Sun, for the firſt Year after 


Leap Lear; as againſt the third day aforeſaid, you will find the Sun's Declination _ . 


to be 99 25%. And after the ſame manner the other fix Columns are to be uſed ; 
as againſt the ſaid-third day of April, you will find in the fixth Culumo, in the ſecond 
Year after Leap-Year, that the Sun's Declination to be 9 21'3 and in the eight 


Column, and in the Third Year after Leap-Year, the Sun's Place is 23* 49% in 


Aries; and in the ninth-Column, the Declination of the Sun is 99 1573 and in the 


-—- 


tenth Column, in the Leap-Year, the Sun's Place is 24% 33, in Aries and in the 
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os. — 
aw X 


eleyenth Column, the Sun's Declination is 98 32 
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How to find the Day of the Month, or Week- Day, for any Time paſt or to 


come, by the precedent Kalendar. 4 


"Irft you may find the Dominical Letter by the Table before. the Kalendar, or 

elſe by the Rule delivered in Chap. 8. Sef. 3- and thereby you may diſcover 
the Day of the Month, as follows. pet; be ki. ta SAEED 

Ex. What Day of the Month was the firſt Monday in Auguſt, in the Tear 1645 ? 

By the former Rule you will find the Dominicat Letter was E; then turning to, 


the Month of Auguſt, call E Sunday, and the F that follows is Monday, and the 
{ 8 „ © INTE 


firſt Monday, is the 4b Day of the Month. 


== - 


Ex. What Day of the Week will 1þ62enth of February be id the Var 1708 > 2 


This Year will be Leap-Vear, and in the Table bath two Dominical Letters * 
D-and C; the firſt of them ſerving from the firſt of Fanuary till the 25th of February 


and the other from thence to the-Year'send :;Theretore againſt the 10th of Febr 


Rn 7 ating d Sad, © Þ Men, on e 8e ee 


ſough fo s | 


Ex. What Day of the Month was the ſecond Thurſday in the Marth of Auguſta. the 
| 2 FOR wa; | 


Year 1708 f (Ee, F, L 
The Dominical Letter for the latter part of the. Year is C, therefore C Rands for 


Sunday, D for Monday, E for I ueſday, F for Wedneſday, G for- Thurſday.; nd | 


againſt the ſecond G in, Auguſt, is the 207 Bogan the Month, which was required. 
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A Table of the Variation of the Sun's Declination, to be applied for 


— 


* 


Years to come, according to the Title on the Right hand; but for 
| Years paſt, contrarily- Ph oy ed. 5 
Years. 04 24 4 
- onth Days |, / | — bw 6:6 
Fanny, 1 [00 32 39316 
11 oo 2 44041 
21 00 03, 3181 
9 8 03 CG] 2 0 
1101. 04 C6 | 07, 
5 24k LOT) 04 7 os 
01, 04 | O7 'o8] 
01 Og 71.98 
O01 Og. 07% 07 
8 01 04 C6, 071 
* 23 4 
May, 1100 03 S5 0 
| 1100 oo os 
| KL 21 00 422: 03, 
une, I © OL OI 
| 11 00 — 0 
; 2100 PT, 2421. 
Fuly, 100 | | OZ 031931 
1100 O2 10404 05 
2100 2 05.495. E 12 
Auguſt, 101 03 o 17 91. 
x 1101 Og | 07 | 08 e 101 
2101 4 248g 100 
_ (September, 101 04 18 1 1¹¹ 
55 1101 04 6 3809 [294 30, 11 
3 ee e 
| Fober, © 101 04. | j 28 | 08] , 
Fee O4. 07108 08} cg | 50 
| 21 |o1 02] 93103 06[27|27 o$ oo 
November, 1 | 00 \o2| 92! 03] 03104 4 25406 06| 07:1 071 
11 [00 02103 [03 04] 05 [05| 05 | 06 
$7 21001010 DI 0202402 0303 403 | ©4:1.04 | 
70 — , 7 ö — — — 1 — 
December, 1 6 000101 O61 fl 1-02] 
; 8 = ©0000 OO foo o oof 
: 21 |oojooloof ar Joi ol | ox ot | 02: 


* N + 4 
a” vy 4 TT OT 
f ' 


* 


„ 


2 


4 l | i 1 * 
. K.. 
by sf Ppt. 2 HAS x of | 
- : » „ 
* 


m 


e 4 ©3;0 06,2 ö 

ee, a, 
05. o 24 
©6;0 


— 
„ 


— 


. 
* P . : K 
. 
— 
1 
” . 
* , 


88 


4. * , 9 ft - . : : 
t& 
— 9 — „ mP ; : 


: 


' 


\ 


— 
&. 


an” > 


a 'U ISIS 
. 8 


— 


E 


k * 19 San dns 
* r — 4 i 3 A 0 


. PT” 
9 
0 Te 80 | 


N 2 e 
** W 


1 = 4 


4 * 
l — 
* . , ey + * „ „. 22 * 
* Se. won, | * — 
” — . 
TY [4 1 7 * v 
by 
"— ; 4 
„ * —_— * 


— 
* 


13.023. 
L. D 
| 4 OR;/ 
2 8 
77570 
1 282 
2 
r 
38.9 3 
37912 
' 03. : 
03.4 
0 Le 
6009067 3 
"62.41 23 3 
63, 2 | 
Sa | 
$549 03-5 [*65.8[04.6 . 7 '95. = 
'| 66.9 03-5 266; 04.7 88. 5 93.9 a 
| 87.9] 93-6: 67.8] 04.8 67. 05.9 6 
936 68.8 04.8 68.7 o. 69 
es. — 
"9D... D437 70.6 T3» 70.71-84.17 4 
[7:49] % 22; | 73 
1.52 9] 93: 2278 g. 1 [727 [es. 4 | 73 
33. 818 27400 217 7 06. ”" 
EN 2 2171. 4. 
= of & |: . 1 FT [7 
ZS 7 - [75-$103-3' 175-7] a6.5 
7 Wiener 2 
ä 2 20 
06, 7 
97.9 
7. 
vi - 
197, 2 
LAY 
7.5 
7.6 i 87 
07.7 | 88 
| 80 
o. I 
2 
08.0 | 91 
ob.o | 92 
08.1 | 93 
08,2 | 94 
wa [3 
T4 | 5 
5 . 8 
| . | 
o8.7 185 
U 
— ©: Dep Le fg 
- N — — ũ—ä— 7 
7, Conc. 87 (eg, 36 Dee. 87 Deg. ©? 
» Y | 6 
| * k oy * — 


* 


„ 


— . 
OS 7 nn 
8 F 
4 % > 7. pou * 
. 1 n bs 
8 
| = -, * f 


n 
E. 4 


Des. 


LEW - a 


| Lar. (Dip E 


— — 


15 Se ws | 
p 
8 
A 


1 


re 
0.0.0! 

4 . 
0 


Oo 
"> 


"Do [7 5 
2 | — . 1 1 
Zain E 17.4 Porne 8 


n a F „ - * 0 4 p . 
of 1 * * Py a. a » C TS a a 2 oy et; 
Ss” * bs 35> * v3 + pas 
* 4 


"A Tavie Ne of Ditterence 

x Dea "IDs : IN 
De 
* 77˙1 


2 
67.4 


5 4 — — * 


3 


E. 


1. 
. 
[ 
7.1 
[i 
d 1 19.6 
1 


0 00 00 


. 


o 
* 


0D 0 oo 
WV 


* Lade a and . 


Ea ww 


00 ww a 


75 


To ip 7 


4 * 
: 
„ 


; 
x FN 
a 


* * 
” k A 


wiz 
9939 
8 als 


* 
* . 7 * - 


* 


3 


9:4 


[1 
2 5 [ 
© w ww 


$0 = 246 
+ 


* 
* 


OY 
ry 


4 es 


228 


yr 


Erez 


1 


8 


_ 


3 
* 


* 
— 
1 * 
1 
* 


* 


8 
* 


* 


3 * 


ma" Ip Tom THY "Y be 2 Y — * TWO RK x : 3 1 * 
« 7 { — 1 
; : "I | 
n * 5 3 I + om wo 4 * 1 4 ä — 12 
"ey = * * 1 8 | 1 8 9 
ww * . „ 1 F % . 
. > _ - \ * 
— = = 
— - — —_—— - 
P ⁰— — , | — 
Hung. | : 


84 


— 


- © 
* * * 
6 * 
R 
* 


* 


168. eg · M1 Ihe 1 heine 12 WHT 1 
1 ogy ROOD Log A PLETE 
= 7 JT | ESC eee 7, 
31 | 594% ob. | J0.103-7 | $949} 49,8 ,. 
| 52 $4+7, 09.0 | Fi.g. 03g | $1.9 15244 84 vt 717 
453 zurſeyz 2.12.1 4 18. 545 
14 | $3,% 87˙4 $3.9 10.3 5508 11 11.5 * 12. 
| 156 | 55-14 ®9-7 [$5 B10 7 | 5Þg eee | 34d [eas 
> [57 | 55-rÞP9-g e 18% 55S Iu g | 
|'58 | 5744481 e r 56 gf 313 | $67] 120 13.5 
139 . 1 F. g cry þ 57:9; 365 zee. 
4 60 | $9.1 j39.4 $8.9] rt. $83 '167'| $8 70125 58.5 13.5 
; Fr] 65-4589 [59.ghies | $9.6: fy | 59-7 [1257 | SHtHr2.5 
| 62 | $1.1 $19.8 [62.9|14.8 | 69,8 13,1 | 696 12.5 60.4 13-9 
: 6; 62.0 fro. 9 1. S 10 | 61:8 12.3 61.6 [43.1 [1.4.2 
64e. 1 022 6 12, 62.6} 43.3 | $243 14.4 
re 
"G6 } 65.0345 | 6448 12.6 [1647 s. 43.73 
| 167 66.0, 11.8 658\12 8 163-74 13-1 | 85.5 13.9 65.3 15.1 
68 | 67 0531-8 165.7 13.0 65.7 1348 66.5 8 66.2] 5.3) 
EEE [69 | #301050 | 5747 143-2 67-71 03's, 22. (43, 4 15.5 
* 9 k : »D © , . . — 13 id 7 . 
„ R 8% — 654 7 rol ren 
71] $99i753 [92-7 [13.5 | 69 6f 39] £94]545-| 6-416 9 
72 70 9;125 1797 13-7 | 7216} $40 70.4] i5.0 | 79.t] 16.2 
$53 | 7494537 (7:7 {13.9 | 74.6} 140 | 7i4[ 5.2, ] 7lol| 16,4 
Eee Hd | gigs 74G 16: 
1 7 748 3.2 | 74.6 14.5 27 14.8 | 94.3 T7. 74-3} 17:1 
1 1770753184 75:6, 1497 | 75-5], 15-0 | 75-3} 16.0, 75-0þ5.3 
158 1 26:8]43-5 | 766, 149 | 76.51.15 2 | 76:3] 16.2 | 76.0 17. 
25% sis 22.50. 23427. 48 
[>| 78:8]*3:9| 78:5" rs.3 | 78:51 15:5 | 78:21 0 


[T1 7981441 | 755, 15.5 | 79-4] 15-8 | 2921167 [37 [7 | 


2: 8, 14.28.51 x5 6 | $0.4| 16.0 217.0 11 
1 81.7 14.4 81.5 15 $ $1.4 16.2 6.5 17. 2 122 47 
a 874 | 82.5] 16,0 82,4164 47 2.5 [88469 
1.851 82 1148 | 83.1) 16.2 8341166 (. |-82.8 19. 
WL . 1 — ; 22 — 12 
6. +7 5 14.4 16.4 . 3 in 17.8. $3.5 | 19:3, g 
11.75.2546 65320 $2 (81, | 84.8| 15.5 
. 1 $2 26.7 13.3 86.4 16.8 86.3 17 2 25. 1.3 85.7 19.9 
f 19 . 2 28. 17 0 02-3 17:6 6.1) 85 86,71 20.0 
34 6178 tl 17.2 | 88.3] 17:6:| $5.0] ig. 67.7 20.2 
— gy 4 : 
1 To.6 ® Jo B34 07-4 | 832] 17-01 Bao ied | any 20:5 | . 
91 9.6 : 0 953 17.6 99-2 17 .o 19. L 89.6 20 
93 | 946 16.1 $1.31 87.7 | 9%2 18-17 1-91.01] ig, 90.6 20.9 90 
427% 17.9 | 92.2 8.3/1-91-9].19.5 1.6 [21.2 ). 


as [23S PEE (93.5) 181 | 93 ES 92:00 16.7 | gxg [5 


94-5 [46.7 542] 10; | 942] 8:7! | 93-5] 20.0 | 93:5 fire E 
| | 99 | 95-5458 95-2] 18 5 | 95-1} 18:9; 1.94.9] 20.1 94.5 21.6 23.5 
58.570 96.2 18 —6.11˙1 $95.9 2.4 | 95,5 [22.0 24.7 
4 9g | 97-5] '7 2 97-2] 18.9 19.3.8 | 
260 | 98 5174; 98 2] 19.1 [98-1).19.5/ 
['©:| Dep Lat Dep! Lat. | Dep Dar. 
a E . e. e being 1 
— * 2 
\ * \ 
* ; N 
Fs * < | 


- * - 
. 
— — 
* 
- 


18 


f 


7 
np 
_ Ye. 4 


12 


9 


\o eo | «| 30 1 ? 
8 
we 
Þ wo in: wet 


4 
ow wy 
— — 


. 
— * oy 8 
£555 


— 


— hae 
N 
— — 
* 


my 
85 
= 


: 
1 1 
— 
20. 3 058 | 2. . 
21.1 [06.1 F 21.0 23} 
3s. / 
; 26} : 
. . - 
| k 7 _*. 
4 3s, A 3 
| 9 29} : 
{ 1 | ; _ 


Erz 


> [6Joome: | 


_—_ 


af A Table of Diſterence 


1.350] 37: j 96,1] 27.6 
[o-| 22-6 EDE 
— Point 74 Des 


8 5 Ber. | 
N 16 Beg. Iz Ports 17 Ui. 
IS i; Deg 15 00g ons k. 
8 — Lat. Dep La. Dep. Dep | 
= — 2.0 60 abs 14.8 TT) 14.9 
Ft | 499 | 15.1. 49.715. 
. 0 49-0] 14,3 | 49.7 { 49S 
- 248 397945 2% 70155 
Md, — 11.9 14.9 117117 $1.6] 1s. 
34 52.4 | 51.9 15,3 | 52.6 16,0 $2.6] 16.1 | 
IE | = $3:5| 15.3 | 53.61 16-2 | 53,50 16,4 
56 43] $4.8 15.7 54.5 16.5 54.5 16.7 
$7 $553 $5.9] 16.0 | 55.5 16,8 $3.4 17.0 
— — 56.7] 16.3 J 56.517.155. 4417.2 
* 12 $7.7 16.5} $7:41.12:+ | $7,4} 12:5 
= 7 58.61 16.8 | 58.4177 58.3 17.8 
| 7 3 $9.6] 19.1 | 55.3 18.0 [59.3 8.1 
- 62 „ 5055 17.4 60,3 18.3 60,2 i8,4 
63 * 61.5 17.6 61.2 18,6 61.2 18.7 
75 — 62.5 17.9 62,3 18,9 62,2 $19,0 
5 : 7 63.x| 18.2 | 63.2|19.2] G71 [1933 
87 — 64.4 8.5 | 54.1 [4944 [ 6. 115.6 
44 560 65.4] 16.7 | 65.1]+497 | "65," [19.9 
6 66. 66.315. 66. o 21 0 88.0 [2.2 
4E E 
| 175 7 68,2] 1946 = 24 20.6 | 67.9. 30.8 
7216 8 69,2] 19.8 9 . | 68.89 31.0 
73 — 70,21 26.t 8.8 21.2 65.8 21.3 
74 71 71. · 20.4 } 70. In . 
= 237 ZAly 297 | 21:8} 288 | 71:7 
4 
179 
185 
F 
82 


* 5 2 * . 
— adi — 
| 5 


2 - — 


Latitude and Deparfure. 


2 — 1 ds 10 Deg. 21 Deg. 7 vn Leg. 12 Þ 
; S 1 — + — — — ; 
+] > | Lap | 
e T3 
| 4. 8 
— 3 01.0 
14 01.3 
ON. 6. 01.6 
5 97 
9 02.9 
2 3 
11 6 
12 93.9 
125 
04. 
. 424.9 
| 16 18 
| 7 95.3 
118 05,9 
| 77 
20 
1 | | 
* F 09.2 
23 | 
"24 4 
+ £<A 
477 
N 18 
| 18 
L. 
* 
' 33; 
118 | il 24,1" 
M 21 
136 Y 2 
32 12. 
137 
. 
4. | 
4 42; i13, 
18 
12 | 
1 
4 "46 
' 147 144. 
448 145. 
— — 4 | l " 
1 . z.? 55 — 
b pIL x. 


V | 2 97 
— Dig: 64 Bojnity 


A Table of Differenc 


8 
Dep] 


kr 2 2 


w „ 


8 * 
— 1 
o aa 
4- 


S 205 a 


100 e 


A 


ED 


w » 


. $64. 


— 


= 0 8 


r 
* 
* 


1 — 
oy 


"S +. 
* 
3 


372 


Www 


172525. T2: 4f 26.3 


+- „ ig. nw we . * 
2 Rs - * U 
. , . 2 — 


W 
+ 


12.6 5420317 
— — — — 
* Lac.: Dep L ae + x - 


1 20 Des } © 


47 +9 [17 4 

435178 

49.8 18.1 

2 . 

| 5246 15.2 

| $3+6 19. 

: 54.5 19. 

ö 35.4. 29,2 

2 22.5 
37.3 209 

5.3 21.2 

39.2 21.5 


61.1! 22.2 | 


44714 


4 p 
Di bee 
— — 


* 


28885928 


JR 


TY 


Joo 0 Sw, 


* 


SN 
4 
A 


* 


» 


* 


882 


ses 


— 


It 
5 


28 32 
© © » » 
* * 


„„ uddwaoa@aws. oÞ 


= 
. 
=» * 1 . 
— — — 


N 
2 


5 
jy 


a 


Deg. 6 ronts 


PR p A e. 


8 


375 16.0 | 4 5.7 ] 

42 {| 387 $1644 43 4117.1 

$43 | 3948116. 8 }3S3[ 17.5 

[44 1] 4% 8218 22 

41.1 | » 

P "1 82 | 
48282 450] 18.7 | | 
47 þ 43.3 [38.4 F390 65.1 ' 
48 | 442 [188 (438[ 10.5. 
49 | 45:1 [19.2] 44.8þ19.9 | 

(52 | [ws 439 4, | 
57% DepiLar. | 8 
E Dr 21 5 
+ | 07 Dep. 2 . 


\ 


of La 


fitude and Departure. 


D {| fat Pep ide 
| wa | = Dep r. | Dep 
1 T 00.9 » 1 2 :9food 

2 orig 00,8 oi Chop. $ 
3 Pont 1.2 92.201. | 
| 4 03.7 | 9146 03,6 joi.6 
1-5 4046,91-9 04.8 [02,0 

"i 55-3 [03.3 05.5102, 
| 7 | 06.4 02,7 406-4 02, 

8 | 07.4 ,03.1 407-3 [93-2 
9 | o8.3[93.5 — 03.7 
e 

11 eon | 10.01%4-5 

12 | 11,0} 04.7 11.0 06.5 

Iz | 12,0] og. 1 1e. 

14 15,91 95-5 13 8105.7 
145 1.33.8405.9 | 13:7 $98.1 
ſ | Z47106.z | 14:5]055 

17 | is] 06.6 | 1534 8.9 

18 | 16&} 07.0 | 16:4107.3 
L129] 291974 e007? 
20 | I 4 1 1 
— 1 1 — 

21 TI] 5 | 1-2joF.7 
234 [20 0.6 | 1 08,9 
23 21.2 og. o — deg 
24 [Jo. 4 4. 
Ee 
ali 
27 A 1%, [4 1. 
28 25% 4256] 14 

267 i. 3 t. 


þ 25 Tp, 


26 Dep, 


2 


9 


Ss s 
1 


841 


[=o 2 3 10 E 


2 


lest ZS NAR 


MCC 


A Table of Difference - 


21 Points 26 Dee, 
Lat. Dep Lat. Dep 
46. 11-8 [46.8 22.3 
47.0 Sd 7 86.7 22.8 
1 47.9 22,7 47.6] 23.2 
48,8] 23.1 47.5 23.7 
49:7 [22:5 | 48-4 [24.1 
50.6 23.9 30, 324.5 
51.5244 | 51,2] 25.0 
24.5 52.4] 24.8 | 52,rþ 25.4 
$3-3] 25.2 | 53,0] 26.9 
$42] 25:E | $3.9] 26:3 
1 26.1 = 26,7 
56.0 26.5 35. [27.2 
$6.9 26.9 $6.6 27.6 
$7.9; 27.4 | 57.5 128.0 | 
38.827. | 52.4 28,5 
$9-7 [N $9.3 | 28.9 
.606 | 28.6 | 60,2 [29.4 
61.5 29.1 | 61.1 ag. 8 | 
4 29.5 62.0 30.5 
29. s 62.930. 
64.3 904 GTG by 
" 66,0131.2 | 65,64} 32.0 | 
66.931.666. 32.4 
3&7 67.8 32.1 86 2032.9 
32.1 | 68,7 32.5 | 6T,;31 33.3 
| 69.6132.9 | 69.2f 33.5 | 
7951 33- 70.1 34.2 } 
r71.4133-8 ] 7r,0434.6 | 
a3 [24.2 | 2p [35er 
73-21 34.6 | 72.8} 35,5 
24.1735. 4 
75. 035.3 
2721575 
76.836. 
77.7 | 36-8 
| 98.6 37-2 
79.51 37.6 | 
* 3%g - 
1.438. | $5, 
305 | 3h 7 2 5 
N | 83.2 39-4 82.7 
| 84.1 39. | 
85,0} 40.2 | 84. 
25 4.6 
N — 41.5 
27 141.5 
| ©85 142.3 
eee; | 
$3 beintz 


— 


22 + = [YC | 


| 42.0] 23-3. 


42.8] 23-7 
437] 25223 


06,9 
6 1.7 
02.6 
03.4 


of Latitude and Deparf ure. 
2 Polar 


— —[— —gL— 
Lat. Dep 
— — 


| Gun $ 


Ons 


. 
wi Va 


01,0. 


32 
L 


SE 
8 
Q 


— 


52:9 [35:7 


1 


222 


2 va * 


a, * I 4 
72. 125.21 


Der cat J + 


39 Deg. 


* 
0 


11 


„„ 


1 
i 
iT 
S 4 
bo 


* - 
a * 
— 


' 
— 


* * ä ba tb 
: —_= _ 1 +, oft 
* 


A Table of Difference _ 


: Sz Deg. 23Poins f 29 Deg. 30 Deg, 27 Points 2 
— — x ul == — — im! 7 
ws 1,7 D-v | Dae. Dn 1D? 
- — 3 1450 24. | 7 
F 45.9 214 4359 245 p 
' 93 | 458 24 9 12727 477127. 14 — 
5 7. 43 7 4 7 
IS 43 6;25 8:48 5 15.5 „ 
6 — | — . 1. 3 47 '! 28 
3® | 49-4 [25-3 {45-4 26 4 7255 
* $0.3 26.8 50.326 9 obo. . 
3 11.2 27 2 | 51.2 12.1 47 25.8 
$9 | $2.1 [27-7 $249/27,8 1 4 8 
40 $3-0 {38.2 2.9 28.3 + Pp, 39, 
TT | 53-9 7 | 53-0 28.7 
62 142 139-1 51.7 29. 2 
4 D 518297 
| 4 $6.5 32,0 56.4 30.2 


322 
R 0 
992 
N 
wo we 
1 27 
w obw 
a 
Sw ow 
AW 
. 
Ar 
+» 0 w 


— 

* 

2 
K 

1 

of 

Ve 

wh 

= 
* 


4 A 
1465 [72.3] 38.6 

373-355. [73.2391 
0 bu 74-11 39.6 


80 
2 
— 
+ 
3 
ky 
> 


— — 


| Fe.n 42-1 


75.6 
76.7 
77-6 


78.5 


Long 


$1,1 
22,0 
2-9 
8,8 
145 
4 

87 3 
$8.2 


— 


Dep 


62 Deg. 54 Poins | 


42.5 

41.0 
11.5 
11.9 
42.4 


43.8 
44-3 


45-2 
57 
46 2 
16.7 


L at. 


429 [795 
$3-4 | 8 


— 2 


! 


1 
SS N : 

18 | 32 Dep 33D-8- 3 Fim 34 Dp. 

. 1 be ke 
1 | 3.5 00. l ©0045 02.6 

by 1.1 [oo | 946 
14 2 { ®3:3]02.2 [9393 [og x 
2 22.7 | 24:3! 02,8 | 2&l 92,8 
3 348.383. | 95.9 

17 23.8 | 95,8] oz.g 5.8 
8 ©4-4 | 6.6 04.4 | 96.6 


9 
a 1. 25-4 8. 05.5 2 , 
14 p | 6,9 | 09.1 06. 99.1 36, 


9615 10.8 26.7 09,9 26.7 

it } ko#\or.2 | 19,8 97.4 
0776 C of 11.6. 
12. oB. 3 12.4 28.4 
7 
293 41.4 14.1.5 
15.510. 15.18, f 
15.8 r. 15.7]ro.s | 
128 1.116.611. 2 
: 3 TE; 17. (I, N T2 
11 pod 2 =I 
18.1 ji2.84 1.02. 8 
20.0 13.3 15.9 13.4 
2222. 
21.6 04.4 77.7 
22.4 15.5 23.4 
23.3 [15-5] 23,2 
15.3 boy __ 24.0 

9 1 »F 1 2 

— | 

25.8 [17,2 =? 17.7 
26.6 17.8 26; 5 
2418.3 29.4 
* rz 2 52 
_ 3:1 229.0 
29 = 225 2>> 
30. 20,6 30.7 
31.6 21.1 31.521. 


11.4 21.7 31.3 
33. 22,2 CY 


1 4 34,9 22.9 
34-9 [33-3 | 34,8123.5 
35-7 21.9 36.6 1.0 


2.1 25.01 3. 
4. 15.5 Ir 15.7 
39.126. 1 3 


39.9 25.7 20.8 
40.727. + 2 27.4 
41.6 27.8 41.11 28.5 


| Dep i=] Ber 


—— 
Lit, 


| $ Point 


— —— 


35 Deg. 


” . 
— 


Li- 


—_— 


_ 
„ 


* 


41.8] 29-2 1.3 30.9 [51 
42.6] 29.8 — 30.6 2 
43-4] 394 | 42.9| 31.2 | 53 
4.23437] 
ene 
45.9311 45.132.959 3 
46.7 32.7 | 46.1] 33.5 2 
47.53. | 46.9] 34.t | 5 
48.31 33.8 47. 71 34.7 2 
49.1134:4 | 48:51 35.3 | 
$0.91 349 | 4930359 | 6 
50.8 [35-6 J 50. 236.4 - 
$t.6136.t | 51.of 37.0 — 
$2.4 36.7 | $1.8] 37,6 2 
852i 
$4.1 137-9 | $3.44 38. | 
$4.9 [38.4 | 54-2] 39.4 
55.7 1399 | $5.0] 49.0 — 
$6.5 139.6 55.8 40.6 | © 
$7.3 [49.1 56.6 41.0 7⁰ 
5 +2 40.7 17.4 41.7 77 
39.0161. $8.2 4343 | 72 
$9.8] 4i.9 9.1473 
60.6 | 43.4 | $9.91 43.5 74] 
61.4 43.0 62.7 24.1 T5 
62.3] 43-6 | 61.5] 44,7 7⁵ 
63.1 44.2 | 62-3] 45.3 | 7 
63.91 44-7 | 63.10 45.8 [7 
64.7 45.3 63.9 46.4 72 
Exe [459 | 64:2} 47.0 4-#0 
66.4 46,5 6.55 
67.2447.0 | 66.3 
68.8 48, 2 68.0 
| 6 .61 48.8 68.8 
70.7 | 69.6 
At 09.9 * 
72.130. 5 1.21 51. 92 
719 51.0 78 47 15 
2 $1.6 | 23.8 $2.9] 90 
| 7445S $2.2 73.6 53.5 — 
7547 | 7440 5 
727 27234 
, TY 5.4 


\ 


IN ZS SSN SIE — 428 nn 


n e 


7 


tA 


ure. 


* 
3 
|: J 
1-3 4 
* 3 
5 5 
7 i 
7 "= 
81 F 
„ 2 
17 132 
11 5 
12 1 
4 3 
14 2 
FE 4 
16 55 
17 © 
if | . | 
2 A 
20 2 
7 5 
22 2 
1 1251 
: [2] 
* 
26” 4 
* 17. 3 
as 23;8 178 ** : » 
29 1. 5 * | —_ | 
EY | 247 14. 1 wil oc 
4 25.2 19,7 24.9 3 
32 26.020, [25.6 + 
— 26;8}20,9 | 26.4 | 
34 2 12 — * 37-2; 2 A 
— 175 2 5] 
ze 24.24 22,8 20.6, 8 
— 29.9; 23.4 þ 395 p 
— 39,7} 24.0 30.3 8 
39 31-5) 24.6 $6.7 > 
— 323 25.2 | 7 2 
= 33.4 25,2 | 32.6, * 
42 33.9 25,5 | 134 2 
— 37.7 2744 | 34-3 1 
++ S\ 47.7 | 35. 22 
45 2 
4 2 
42 i 15 
48 its ; 
49 13? 
[4 . | Dip lows | = 
ſ | Depliir a : 
2 1 | 25, 31 Deg. 43 
8 4 Point | $3 Deg. 253 — - 


37 Point 2 B 38 Dep: 
| 7 1 Dep, EA. 


— 
40.2 
41.0 
41.813 
42.5 
43-3 55 
22 — 

44 1 4 . | 1 42-9 3 -© 
44.9 | a 437 36:6 
44-4 [37-3 


4: Pont $3D2g. 


3 
: £ 
' . 
. hum cc 8 — 
* — — 


— 


a 


| 


i Deg. 


ot: Latitude. and-Deparfure. 
1 


3} Point 


44 Deg. 4 Points 


4 Points 


: 
» 
* 
1 


28 


* 
„ 


ho 2 
* 


"ow * " ag At 
& -* Z f 
„ „1406 


5 alas 


— 
— 
* 


93 
* 
a 


—— 


_— _ 


Y 


(n+ wy - 


— 


L* 


— 


—— 


— 


\ 
222 


22218 


38838 


ww 


| 


4 
"a 


* 


© * 
» 1 * 
, : Bat % 


-of Difference 


44 Point | 


N 
3 
7 * 
* * 1 — 1 3 
A , 0 ” ". \ , 4 2 * bo; | 
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His is a Table larger and better contrived than any of chis-Nature yet - 

- Extant, giving. the difference of Latitude and 2 2 
fadce not exceeding. 100, in Minutes and Tench-parts, to every Degree 
ol Garter poigh f the may 2 gr — to a greater diſtance, 

ing taken out at twice or thrice according to the quantity 
25 ſhall-be ſhown in the Uſe. . 1 . Ro | 2 l 

The Courſe ſtands at the head and foot of the Table, to every Degree and 
Quarter-point of the Com paſs; at the head it begins at 1 deg. ſo 2 deg. 4 
Point, E. increaſing to 45 deg. or 4 Points. At the foot it begins at 45 eg 
or 4 Poings,-fo 45 deg 47 deg 44 Points, Cc. ineteaſing backwards to 90 
deg or 8 Points. The diftance ftands in the two outmöſt Columns, under 
the Title Di/t.- which on the Left-hand Page begins at 1, and runs to 503'0m 
the Right-hand Page it begias at 51, and runs to 100, The difference of Lati- - - 
2. 87 ſtands under. the Courſe at the. head, and over it at the 

E e 1avdlc. _ pm EY og 


wm ef the Tulle 42 0s 
This Table is very uſeſul in Navigation, eſpecially in working 3 Trvexſe. . 


The Courſe and Diftance given, to find the difference ef Latitude and De: 
parture by the Table. 3 e - 25 
- Suppoſe a Ship ſails N. N. E. 3 Eaſt, 95 min. and the difference of Lati- 
tude and Departure required. | be ads Eon 
On the Right-hand Page (becauſe the. diſtance is above 50) and at the top 
becauſe it is under 4 Points, look for 2 1 Points, which is the Courſe z under 
which, and agaiuſt 95 the diſtance, under the Ticle 447. ftands$1. 5, which 
u 81 min. +. the difference of Latitude; and under the Title Dep, fands 48. 
$, which is 48 mia, g which is the Departure require t. 
| 2 : Example 2, 2 LS 4 
| - 4 | ; ” : b * 

Su Ship fail South 56 det · Weſterly 48 min. the Differeuct of Tart: 

tude and rture required '- <5 - | 


On the 
& botto 
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againft-48 the. diftance, over the Title Tat. ſtands 26; 8, hac ey 
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- Suppoſe 47 Notth 160-min.-end the dierence 
Latitude and a leg a rags by = Table. 8 ons 
3 On the Right-han e on the top, look ints, the Cout 
1 bead e able goes but to 108 Tae 9100 Bek; t dr 
= Points, and againſt 100, under the Title Lat. ftands 83. 1, that is 83 min. 
: 8 2, the difference of Latitude; and under the Title Dep. ſtands 55. 6, that 
is 55 min. +, the Departure ; then for 60, under 3 Points, and againſt 60, 
under the Title Lat. ſtands 49. 9, that is 49 min. 7, the difference of Lati- 
tude z and under the Title Dep. ſtands 33. 3, that is 33 min. 4 the Depar- 
ture, then add the difference of Latitude and Departure for 60, to the dil. 
| ference of Latitude and Departure for 100, and the ſum is 133 min. the dif. 
x _ ference of Latitude, and 88 2, the Departure required. 
| This Table is alſo uſetul in the Reſolution of the reſt of the Problems of 
Plain Sailing, which for brevity ſake are omitted; but the general Uſe of it is 
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| _thas exact working of a Traverſe. : 
= | Suppoſe a Ship bound to a certain Port, ſails S. E. by South, 49 min. then 


E. S. E. 1 Eaft, 52 min. then Eaſt by North 4 Eaft, 62 min. then S. S. W 
= 2 W, 57 min. then South 4 Eaft, 39 min. to find the difference of Latitude 
_ and Departure that the Ship hath made. SG | | 
5 Set down, the ſeyeral Courſes and Diftances ; firſt allow for Lee - way if 

any: Then proceed to look out the difference of Latitude and Departure 

. from each Conrſe and Diftance (by the Directions before given) in the Table, 

| placing them in their proper Columns, (vx. ) If the Courſe Northerly, 

, the difference of Latitude muſt be put in to the North Column, if Southerly, 

| in the South Column; if it be Eafterly, the Departure muſt be put in the 

Eaft Column; if Weſterly, in the Weſt Column as was before direded ; Then 

having framed the Table, add up the Columns of difference of Latitude and 

1 Departure, and ſubtract the leſſer difference of Latitude and Depariure from 

3 the Rane and the Remainder is the defference of Latitude and Departure 
115 eee „ th N 


a 8 88 1 
4 p « * — : E 4 
-: {[Si}Diff. Lat. Depar tue. e 
3 | / 4 . . * : +”. = 


North Soutb 
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1 95 * - 60 
The whole difference of 


| Latitude is 138 1, South, 
|. the Departure 115, 7. fat / 
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(or Miles) 65. 


2 2 71 . 5 * "Te 8 Wenn, I 
The Uſe ofthe Table. 265 
The CO ang gives in 

Allowanice for the 


ariation of the Compaſs, and in the 
Suppeſe a Ship bound to à certain Port, fails North-Wefterly 
Then North-Weſt 67, Min. 56. Then South- 


TY o 


. 


3 : 1 
5 1 1 ag . . 


degrees, which often ha 


Wen. 
Weſt 788. 


Min. 48. Then North-Eaft 23%, Min. 34. Then North - Eaſt 6% Min. 36, 


and the difference ol Latitude and Departure required. 
The TABL. E. 


— 


- — 


"ab. Sf Biß Tat[Depariare. 
2 7% 
. Courſes. = [North|Soutb | Eaſt. | Weſt, 
. 5 | 
N. W-34% [65] 53. 1363} KÜÜ˙ © 
8 - 21, 51-5] The whole difference of -—- © 
S. W. 7 10. o 47-7 Latitude is 151 +» North, 
N. E. 32 5 49 · 211 2 W ; : 
. 2 2 * E the Departur 109 To Weſt. 5 
E 4 161.3] 10.0] 24-9 134-5] 5 5 
10. [249] "#+ 
MRS | . — | — fu + 
[151-3 - 
2 ͤ dn ir io 4 


A Fournal of our Voyage. intended by God's Permiſſion, from the Li- 
zard, in the Latitude 50 deg. oo min. North, Longitude (from - 
the Pike of Tineriff) 12 deg. 37. min. to the 1 and of Barbad 
in the Latitude 13 deg. 12 min. N. Longitude 319 deg. 40 min. 
The Difference of Longitude between the Lizard and Baxbadoes 7s 


52 deg. 57 min. the Co 


22 day 1714+ The Lizard bears North, diſtant 30 min. | 


urſe S. W. 3, Diſt ance 2821 min. March 
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| "eþt9 37 
: 42 2 S. W. 


; I Le 
ae [Lizard South. 

22 South- Weſt. 

TOP 7⁰ OO S.W -bys. 8 W. 2 

a Correction by Obſerv. 15 

* — S. W. 3.W.by South| 96| |- 

200 S. W. by South 789 

| 25 2 358. W. by Sout! 3 — 
2g - .S. W. 2 Whig + 


8 W. 120 
=_ S. S. W. 1 Wiog 
2 F |Cortedtion by Obſery- 


South- South. Welt 850 


roſSouth by W. 


Correct. by Obſer. 


8. DW. N 164 
S. S. W. 125]... 
Southſt r. 


W. S. W. 20 
S. by W. 5W 32 
120 


W.by South 1 12 - 
South-Weſt 116 
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Correction by Obſery. 


8. W. MALT 


South-Weſt | '97] 
South-Weſt | 96 
South-Weſt 1 
South-Weſt 118 


OO] OI_U — 


wn |\© !=I ! 


* 


Z South»! Eaft- Weſt. 
ip ing | 


2 
27 
28 
291139 12 69 YN | 


The whole difference of Longitude is: 3177.65 or 3158 min. which 85 
78 "Wi 52 deg. 58 min. Weſterl). . 

"eg The. Explanation of this Journal. | v3.8 

In this Fourne] there are eleven Columns ; the firſt contains the Dat of the' 

ontb; the ſecond the Month of the. War, and Latitude by"! Obſervation; the third,” 

he Courſe Correfted, by the allowance for Zee-way; or 'for' the Variztion of the” Cum. 

2s, if there be any; the fourth, the Diſtance ſailed; the fifth, fixth, ſeventh, aud 


ighth, the Northing, ogra Eaſtiug, and Weſting, being the Difference of La- 
titude and Departure of the ſeveral Courſes and Diſtances ; the ninth, the Latitude 


A Dead-Rechoning ; the tenth, the. Eaſt, Diff.” Zongitude 3; the eleventh, the Weſt - 


. itude. _— / / Ne 
n Pre I would adviſe all that are deſirous to give a good account of their Reckon- 
ing, to any that have Reaſon or Authority to demand it, that they keep a particu- 
lat account of that which they take off the Log- Board every Day at Noon, either 


— Tos Book where they keep their Reckoningy or elſe in 2 Book diſtineriy rr 
Purpoſe, called 3 4 rg tar ona 8 


that a Tag- Book. . 4 
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| Now the Manter 6f proceeding in this } 


the Zize:j{ to bear North, and to be diftant about I Leagues, or 30 Miles or Mi. 
nutes; therefore I am to the Southw ard of the Ra, 30), which 30“ J place in the 
South Cofumn, and that makes my Latitude 4930 7 

The 24d day my Courſe is S. W. and the Diſtance 112, to find the Difference of 
Latitude and Departure by the Table of Latitude and Departure, according to 
Prob. 1. The Difference af Latitude is 79. 2, and the Departure 79.2 ; Becauſe the 


Courſe is South - Weſterly, I place the Diff. Lat. in the South Column, and my De. 


parture in the Weſt Column, 79“, or 15 19 ſubtracted from 409 30, gives the 


Latitude 48117 : 2 W 8 | 
| How to ſind the Difference of Longitude, . 
To find the Differenee of. Longitade in the two laſt Columns, you have both La. 


titudes 48 17; and 49? 30' (the preſent Latitude and the Latitude of the Day he. 
fore) and the Courſe S. W. by which you may 225 the Diff. Longitude, — 


to the Proportion in Chap. 6. Prob. 3. of Mercator Sailing; ſaying, As Radins 10th; 


Meridjonal Diff. Long This Proportion being wrought by the Logarichms, or 
Gunter's Scale which may ſerve in this caſe) you will find the Diff. Longitude 120 
which place in the Weft Column, becauſe your Courſe is Wefterly,_ 
The 24ub Day is wrought after the manner of the 23d, having the Courſe and 
260-70, vg the Diff. Latitude, Departure, and Diff, Longitude as was 
wed beſore. 13, 8 | 
Dio t9 corre your Reckoning by Obſervation of the Latitude. | 
On the 24th of March, by a good Odſervation, I find my Latitude to be 47 
whereas by my Reckoning I ſhould be in the Lat. 47 157 fo that the difference i; 
15 more Southerly ; Therefore to correct my Latitude, I place 15' in the South 
Columna, which ſubtracted from 47% 15% makes my Latitude by Reckoning to agree 
with the Obſervation... To Correct your Departure, you muſt conſider, whether 


the Fault may be imputed to- your Courſe, or to your Diſtance: If your Courſe be 


well fteered, and you find no Current, nor aay Variation of the Compaſs, then your 
diftance is faulty; but if you cannot truſt to the-Conrſe ſteered, then your beft Way 
is to correct your Latitude only, not medling with your Departure. If there he 
a Current, and you know which way the Current ſets, and how-faft, then find 
the Diff, Lat and Departure of the Current, and add or ſubtract that Latitude 
and Departure to or from the Ship's Diff. Lat. and Departure, according as the 
Current'doth further or hinder your Ship in her Courſe. But if you only by ſome 


probable Reaſon conjecture there is a Current, then give what allowance you think 


meet in Diff. Lat, and Departure, and ſee if that will reform your Reckoning in 


your Latitude, If ſo, you have gueſſed well; hut if ic will not, it is to be ſuppoſed 
that you are miſtaken in your-conjetture, or that there is ſome other cauſe 9 
Error in your Reckoning. | 5 

If the Compaſs varies (as moſt commonly it doth) then finding what the Variation 


is, and which way it is, you muſt allow it in the Ship's Courſe. But if you cannot 


impute the Error to any of theſe, (as I id hefore) the Diftance is faulty; and this 
is that which uſually makes the Difference between the Lat. obſeryed, and the Lat. 
by your Reckoning; And this I take to be the Cauſe of the Error this-248þ day of 
March, and generally in this Reckoning. - dent 
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Journalab Seas? 
olltnal, by the help of the Table of bn. 
titude and Departure is very facile, as follows: The, 224 of March at Noon, I find 


* 


1 2060 


| n e rture and Dif Longitude, ou mußt add 1 
8. . Eaſt and Weſt — trom the Day that you not to ne Peg 155 te r 
10. nal-Tables'x I ie be the urn Correcti ion von bave made, e 8 


U. r7eion cothelaft Correction; ii ie be kühe cdu, third; Wr 2 chen 
he ſubtract the Sums of the North and South Colums ſrom 3 other, and likewife "gel 


the Eaſt and Weſt, and ſay by the Rule of Proportion: As the Diff. of the North 
of and Soarb Columns, to the Diff. of the Eaſt and Wef Cotumns; =o is the Difference 


to detween the Latitudes by Obſervation and Reckonin Offers to the Diff. in the Depar- 


or in 
be. the Meridjonal Difference for thoſe Latitudes z lo is the Dif: the eam 10 


Example. The 24 ay vou will find. the Sum of the North Columbo 


s the Error) 164.8, min; aud ther 
2 fore their Diff. is 164. 8. The Sum of the Eaſt Column is oo min. of the Weſt 


e. Column 124. 9. and their Diff. 124.9. Then che 5 by the Zigarithre 


n will be, 0, Ar. 
de DF of the North/and South Columns, ain 70% 6, 58 
or To the Diff. of the Eaſt and Weſt Columns —— 1449 288856 
0! So is the Diff. between the two Latitude, — . 5, 1.17609 


To the Difference in the Departure.!(ñ—?ũ ns 


Place this 11 min. in the Weft Column, becauſe the Sum of e Wen Tolumn 
s Wh erceeds the Sum of the Eaſt Column, 


ln this Operation we neglect the Tenths of the Departure, a> not to be re· 


garded. 
T5 Palin for the! Difference i in 1 Lena Ip 
The two Latitudes are 47 deg. 15 min. and 47 deg. o min Bs which in os 
Table of Meridional. Parts you will find the en D t. 22. min. 
Therefore. . 
To the Merid. Bit ot thoſe 125 — — 15-6; 1.34242 
So is the Diff. in the Departure. . 


2 
To the Diff. in the Longitude, VI 35 — ri. 4 | 
This 16“ is placed in the Weſt Column, becauſe the Departure is Weftetly.” 
After the ſame manner are the Corrections made in this Journal on the zoth of 
March, the 4th, the 9th, and the 20th days of April, the Error being 9 to, 
be in the eftimate Diftance. | 
If your Ship ſail ſeveral ES: in 24 hours, you muſt ind 70 Diff Latte 
ade and Departure, working a, Travers, accordin to Prob. 7. in the Uſe' of the 
able of Latitude and Departure; your Diff. Lat. will give you what Latitude —_— 
Nip is in, then have you Two Latifudes, vid. the Lat. the Ship was in the day be- 
ſore at 13 and the Lat, the Ship is now in, by which you ns find the Meridi- 
oft 1 Diff. wy the Table of Merid. Parts en to e Prob. 1. age 

cet ng; Then for your Diff; Longitnde, y 
As the Diff. Latitudl® ft Foun the I, 


* . Tv the Diffs Latitude in Merittional Parts: 
Fot the Depertare found To Traverſe - 
w [2 g To the * Lavi, for that Traverſe. 


iT The Uſe of the Tani of Logarithms; 


To find the whole Diff. Longitude of 0 Porta between which vou make 


ur V ©. of 55. 
| Yo Add . of Eaſt and weſt ait of Longitade,. and\fubtract the one 


from the ofherg the. Remainder reduced in eee and minutes, is the Dif. Log 


itude ( 
N In this fou ournal;. the Dif. of the Eaſt and Weſt +; ek of Longitude j is 3177, 6, 


or 3178, which reduced into = gory and minutes, makes 320 585 the Diff. Long, 
between the Lizard aud the B 


17 21 of be Table of Ten Chiliadi, or Ten Tboaſand Logarithms, 
; N Number given under 10000? Th find the Logarithm thereof, The Left 


hand umn of every. Page contains Numbers increaſing id their natural 
der from oo 999. The other five Columns of each Page contains the Loga- 


rithm, of all Numbers, from 1 to 9999, Thele Columns on the Left-hand Page 
are diſtinguiſhed with the Figures, O, 1, 2 35 45 thoſe on the Right - hand __ 


with 5, 6, 7, 8, 9. 


The Numbers in- the. Left-hand.Column; by the ſupply of thoſe Figures on the. 


top of the other nz da extend to geo, and are t read croſs both Pages, 
If the Number epropuunded. 10. _—_ L ogarithms conſiſt of one Place; as ſuppoſe, you 
were to find the L Logarithm of (7,) look for N Cel. the Figures on the top 60 the 
Columns, and right n A 1 the Left 
find o. 8450980, which is the Bog. of-7. 
- If the Number propounded confiſt-of two Places, as (633 ) look the firſt Figure (6) i 
the Left hand Column; and the laſt Figure (8) at the top of the Page; then right 
againft (6) and under (8) you will find 1,8325089, which is the Log. of 68. | 
If the Number confiſt of three Places, as 574, look for the two firſt Figures (57) i 
the Left · hand Column, and the laſt Figure (4) at the top. of the Page; then right. 
gainſt (57% and under. (4).you: will find 2.75 89119, which is the Log. of 574. 
If the Number conſiſt of four Places, as 9499, look the three firſt Figures (949) inthe, 
-hand Column, and the laſt Figure (9) at the top,of the Page ſo right again 
(945) 0 under (9) you will find 3 9776779, which is the Log. of 9499. . 


2. -A-Tog-- being given, a fad the-correſpondent Number, 


Nhe "Ff ihe kd Bigare of the give jo. Ph be (o), the Number ſoughticonſifts« 

one Placez if it be (1), it conſiſts of two Places 5 if it de (2) of three Place ; 11 
be (3), ot ſour Places. 

Les the Log. be 090309003 this. Log. "will be found in the firſt Line of the Tx 

ble againſt (O); for if you look in the firſt Line, eroſſing both. Pages, under (8). uni 


the Right-hand Page, you Will fiod the given: Logs which ſnhe ys that ory the 


Number ſought. _ 
Let the Log, be 1.91g07813 lock down the ſecond Column of the left hand fig 
among thoſe Log's, and you will find the neareft, being Jeſs. than 


look crols the Pages in the ſame Line n ($), and under (3 2 at the top 
Page, you will find the Log. J therefore the 7 


8 
Tes the Log. ben. 83 13691 3 ook down the ſecond .Columa Fu 185 b. Le 99250 11 


until you find a Log beige the neare fi leſs than the 
44260748, and the 1 nmber te 1 in n ee 7 f en = 


d Column, and under (7) you vil 


the Siren Log. 
to be 1. 9030900, and the Nomiber againft.it in che Leit. hand Column is (8); ** | 


The Uſe of the Table df To eithms. 7 
=. both Pages in the ſame Line againſt 67, and unser 9 (t the top of the Pipe. 1 
te n e find %e iven Log. therefore the Number ſovght3s 679. I P ow? de 5 be 5 
1% 3.985278 1 be the Tag. given, look don the ſecond Slums as before, and 


ie. ou will find the neareſt leſs to be 3. 9800034, and the Number againft it 953 A 
. ad croſſipg, the Tages, Sea Fire ed, under (6) you will have the given Log, . i 

refore the Num ught is 95 ener ee | I 
6, _ the Lag · given be 3-9664379 ; If you look in the Table, according to the former I 
3 Woice&ions, you cannot find any Log. the ſame with this here given ; and this is 5 


ommonly the Caſe in the Uſe of theſe Tables; but then you muſt find the neareſt, 
„ eiag leſs than the Log. given which” is 3.964233, and the Number auſwering 
eereto is 9256, which is the neateſt in whole Numbers. ba (27.15 1 2d 22 it - 


7 . 
* 
4% * - 
5 . 
7 


be Uſe of the Table of Artilitial, or Logarithmi- 
dal Sines, Tangents, and Setants. 


3 : ' + its 30 Tf OIL HAY) { ate 3 od bhattori 

His Table contains the Logerithmical Sines, Tungents and 3 9. : 

* 1. Ty find the Sine, Tungent, or Secaut of any. Degree and Minas. 

| ts Degree be Jeſs than 45, your Sine, Tangent, or Secant, 1s found in thoſe 
plamns which are: diſtinguiſhed by the Words (Sine). ( Tang). (Secant) at the 


ead of the Tablee. > bs. aligt 1:30 at ' ; | 
But if the: Degrees exceeds 45 then youg, Sine, Tangopt or Secant is ſound in 
(Sine) (Tang) Secant) at 2 
© . 


oſe Columns which are diſtinguiſhed by theſe Words 
foot of the Table. . 1 


Suppoſe von were to find the Tag Sine. Tangent, 


, 29 at the head - = eggs an upon oy, Left. ; F Page, in N f 
4 inutes, under the Letter ( M. )-you; will 12% and. againſt 12, and under Sine 
t the head of the Table, you will find 9.26 ac which Ie 8 . 00 85 
* 12/3 and againſt 12, and under, (Tig. ) Jon have 9. 7997669. the (Lg. Tang. - 
ut WS 32% 125 and againſt 12 and under (Sa you-haye, 19,0725g05;the Log. | | 
Fecant of 358. 121. Wes og Nee dns T 2 Gl 21 Aids 12 6 LT 4877 
Suppoſe you were to find the Zog. Sine, Tangent or Ser int of 37> AT: Lodk For 37 0 


eg. at the head of the Table, and upon the Right-hand Page (becauſe the Minutes 

xceed 30) in the Column of Min. under (M) you muſt look for 47 min. and againft - 

7 min. and under (Sine) at the head of the Table, you will find 9.7$72317, the 

dine of 37 deg. 47 min. And againſt 47, and under ( Tang.) you will find 9.8894214,  _ 

ie Tang. of 37 deg» 47 min. And againſt 47, and under (Secant) you will find MER 

10. 1021897, the Secant of 37 deg. 47 min. 7 | | | 
Suppoſe you were to find the Log. Sine, Tangent, or Secant of 649 151; Turn to 64 at 

he Foot of the TaFle, and upon the Right-hand Page, in the Column of Minutes, o- 
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2456342 7457120 | 27467898 | +7458676 | 7469454 | 
7474118 | 7474895 | 57475672 | +7475448 | 7477225 
- TOY F, «7482656 | 7483431 | 7494206 | 7484981 | 


| — 


— 


3:7489629 | 37499493 | 3.74911 | 3-7491950 | 37492724. 

97497363 | 7458136 | .7499g08 | 7499581 | 7500453 

7505084 | 7505855 | ,7506626 | +7507398 | 7508168 

7812791613561 714331 | -+7515100 | 7515870: 

+7520484 | 7521253 47522022 | +7522790 | 7523558 ] 

7528164 | +7 528932 | -.7529699 E 7531232 
| 


Sets — — —-—ê — à—2ÿ— 


3-7535831 | 3.7836 396 3-7537362 | 3-7538128 | 3.75388 93 
243252 +7545012 | 7545777 | +7546 341 
»75$1123 7551886 | +7552649 | 7553412 | 7554175 
2 2855510 »7560272 | 73561034 7561793 
7366361 +75671a2 767882 7568642756402 
«7573960 | 7574719 | '57575479-| 7576237 +7576996 


A — — — 
1 al | —— — 


27581346 3-7582304 | 3:7583062 | 3.7583819 3.564875 
2449719 «7589875: 7590632 7591388 7592144 
. 42596678 | 2357434 2558185 | .7598944 755695 
0 %a | 7604979 | 750⁰⁰ ; s | .7607240 

7611758] .7612511-] 7613263 7614016 | 7614768 
| WS, «7620030 | MO 7621332 «7622283 


| . - 


3-7626786 | 3.7627536 3-7628286. 3.76 29033 7829755 
7634280 35635029 7635777 723635526 | .-7537274 
T | 7641761] 7642509 7643256 7644002, 7644750 
«7649230 | 76499 | -»7$50722 | .7651468 þ. .7652214 | 
| $7656686 | 3657430 +7658175 | „ 7659864 
584 — . +766 5816 66359 | 7667102 


4 . 
— 4 — | 


I | 37671559] 3.767230: | 3:7673048 | 32673585 3.767482) 
© $86 | .7678976 | 37672301 2 * 23652055 2681940 | 
$87 | 7686381 | 7687121 368-860 7688600 | .7689339 | 
: | 538 | -7693773 | 7694512 | .7695250| 7695988 | 7696727. 

359 | 7701153 | .77018g0 | .7702627} - 47703364 | .-77041o1 | 

I] od ga «7709236 | 7709992 2 7711463 


1 $91 222 7716610 2 | 222 | 


7718813 
GJ * — 


— 


—— — 


— 0 
4 1 - 0 F 
from 1 to 10000, 
i 4 * 
E * 


—„»)ZãU 
* 


* 


6 . 1 
$55 | 3-7446841 | 3-7447622 | 3-7448404 7440 16ß | 3-7449967 | 
$56 | 7454652 | 745432 7456212 | 7456992 | $7457772 
- $57 | +7462449 | +7463228 | 7464006 | -7464785 | 7455564 
$58 | .747c232 | 7471009] 7471787 | 7472564 | 57473341 
$59 | 7478001 | 7478777] +7479553 | +74580329 741103 
560 |* .7485756 | -748653T| 7487306 l 7488854 | 
— £ | 
$61 | 3-7493498 | 3-7494271 | 3-7495044 | 37495817 | 3-7496590 
$62 | 7501225 | +7501997| .7502769 | +7593541 | +7594312 
363 | "7508939 7509710] .7510480 | 7SIL25E | 712021 
564] 7516639 | -2517409| .7518178 | 7518947 | +7589716 
565] -7524326 | +7525094 7525562 } +7526629 | +7527397 
566] «57531999 | - 7532766 | .7533532 | +7534292 —.— 
—— 3 
2 $:7539659 | 37549424 | 3-7541189 | 37541954 37542719 
$68 | 7547305 | 57548069 | .7548832 | 7549596 | 57550359 
569 | 7554937 | 7555700 | .7556462 | 7557224 | 7557987 | 
520 7362336786338 | 7564079 | 7564840 7 
$71 | 7570162 | +7570922 | .,75716B82 } 7572441 | 7573201 | 
$73 | 3-7585334 | 37586091 | 3.7585848 | 3-7587605 | 3-7588352 
$74 | -7592900 | 7593656 | .7594412 | 7595168 | 7595923 | 
$7 4 7600453 «7601208 7601952 7602717 | +7603471 }- 
| $76 | .7607993 | 76087456 | .7609500 | 7510253 os! 
$77 | 7615520 | 7616272] 617 2 7618327 
37 7623034 7623784 76245353 6 625285 7626033 | 
— —ͤ — 

f | E 1 

$79. 3-7630s 4 37631284 3.763203 2 7632762 37633531 
380 7638 2822 7638770 1 +7640266 | 7641014 
$81] 5645497 7646244 7646991 | +7647737 | 7549484 
582] 7652959 |. +76 53705, | +7654450 | 7655193 7555941. | 
$83 | 7 Ra 13. " ,7661897-| 7662641 | 7663325. 
584 176678454 -7668588] 7669331 7670074 -7670816 | 
= 675 Gr 6 12 — 
383 | 47675269 13-7979011, 3-7676752 3-7677492 | 3-7678235. 
$86 3 682680 \ -7683421 | .7684161 | 7684901 |} 768 641 
587 } .7690079 | -7690818 | 7691557 | 7692296 | 7693035, 
588 7697465 75698203 7698940 | «7699678 | .7700q16 
$89 | 7704838 | 7705575 | 7706311 | .7797048 7707784 | 
$90 | 77712199 | 7712934 «7713570 ] .7714405 | -7715140 
5911 ,7719547'3 .7720202 7721016 |. þ — 


1 
/ 


A 1 A 5 L E of e 


1 


| e 
730547 
77378684 
7745170. 
07752453 
7759748 


8E PETER 


37767012 | 

©77 74268 
| 7781513 
| 47788745 
| 


| N 


3173 


21 


| 
| 


4 


EE Ig 


' 


1 


3.723931 

| 7731279 
2738598 
774589 
7753191 

7760471 ? 


5 


3.725773 
222 
778223 
«77894657 | 
$77 95685 
7803893 | 

* 5 
276272 


1 7523917 
Lec ah 


1 | 3:7937904 | 


| #7951845 

7958800 
7965743 
7972673 
7978506 


1 


| 79443880 | 


| 3.538602 
| 7945578 
, #7952542, 

| 7959 


7586437 
79733858 


] 


. 4 — , 0 


1 1 


eas 


* 


| 


| 


1 
i 


| 7991575 


7731475 
-7748088 


——— — 


7791634 
779835 50 
780653 


783470 
7 849024 


27726150 | 


7755375 | 
7762632 


3-7759916 | 
7777167 
778440 


37813243 | 
7820424 | 
7827592 | 


27856765 
«7870352 
7877438 
7884312 


— — 


«7g80979 


2 WE 
3-7724684 | 3-772$417 
7732011 773274 
. #7739326 | +7749057 
7745629 7747359 
77535201 +7754 548 
7761198 «7761925 
3.7758465z | 3-7759190 | 
«7775718 | 7778443 
«7732960 ] «7783683 
+7790190 | 47790912 
«7797498 | 7798129, 
78046131 7805333 
— 
3.781180 37812526 
7518989 819707 
n L 4 

33318 } 78340 
7840464 | +7841 15 
— 7846311 
37834722 | 37858434 
7861833 | 7862544 
7868933 } 7865843 
7876021 - +7876730 
7890163 «7890859 
* 1 i = : 
3.799717 | 3-7897922 
«7904259 | +7904953 
es! „7911992 
7918809 7 
Rds | 7926018. 
7932314 75330 
3-7939300 | 3.793998 
«79452794 | 7949971 | 
«7953238 2 
7960190 | 
47957131 | 
797 | Ser 

| <798167T. 


— 


— 


30888835 


791972 
3533772 


+7 947668 
«79$462g 
«7961578 


Y 


«7968517 
+797 5445 
*7 2 


— 


7 74s 


— 


9% 
7912695 |. - 


2926748 | 


3-79406g6 | 


. 1, lth. 1 
* * 


from 1 to 10000. 


— 


7993053 


3 
— 1 12 
592 | 3-7726884 | 357727616 | 3-7728349 
593 | 77342007 | +7734939 | +7735670 
594 | 7741519] +7742249] (47742979 |. 
| 375 | -7748818| +7749947 | +7750276 | 
| 595 | .7756104| +7756832 | .7757560 
597 | .7763379 | 17764406 | 7764833 | 
— er Koo mm | 
$90 3.777642 47771367 | 37772093 
599 7727882 7728616 7719340 
600 | .7785130 | +7785853 | *7786576 
2  +7792356 | +7793078 | .7793800 | 
O2 : 7799571 | -7800291 1 7901012 
603 | 7806773 | +7807492 | 7808212 
604 | 3-7813963 | 3-7814681 | $-7815400 
605 3621141 821850 7822576 
606 | .7823308 282 27829240 
; | 7335463 | 73361784 783692 
07 ] 7842606 | +7343319 4 7844033 
509 | -7849737 | 7550450] 7851162. 
0 | 3-7856857 | 3.785756 3. 7858279 
— #rz | -7863965 | 7364675 | 7865385. 
612 | .7871861| +7871770 | 7872479 
613 | .7878145 | -7278853 | % 
614 : 7885219 | -7%85926 | «7886632 | 
615 | -7892281 | -789a986 |} ,7893691 | 
— — . ä ęU— | 
616 8.789 331 47900035 | $-7900739 
617 | .7906z70 | +7907973 | +7907776 
618 | 7913397 7914099 | 7914801 
6i9 | .7920413, 22 7921815 
| 520 | -7927488 | -7928118]- .7928817 
621 7934411] 7883110 78359 
622 | 3:7941394 | 7942091 7842789 
628 | 7948365 +7 949061 7949757 | 
624 28 J +79560294 +7956715 | 
623 s ee | -7963662 | 
2 en 7%, 7% 
eee eee - 47977 
Sa8 27983744 t 


1 


— 


; 


— —— 


37729814 1- 


*77$7133 
$774444D 
*7751734 


7791243 


7802453 
-780g6g0 


— 


3-7816836 
»7824010 
781171 
788631 
78454 ⁰ 


9 
0 — | 
. Tf - 
. = 
% => 


7852 586 . 


— 


- 


-7866P05 


7873896 
. .7 880976 


.78830gs5 
-7895102 


| 3-7502 + > 


79091 


| 3-7859701 


7916205 


1 7923246 | 
780217 
7887298 
— ; 
4 37944183 
} -7951150 | 
. -7958106] 
+*7863050f + 
. 0797 ig83 a 
sees 


| 


, 


LH 


«BE 
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A TABLE ot Logarithms, 


3 


2 


3-8 109043 
8115750 
| -$122447 
1 129134 
8135820 
$142476 


| 3-8149132 
] $155777 
8162443 
|. -8169038 
8175645 
81 8192259 


3-38183854 
$195439, 
9203013 
| 8208580 
| 215135 
8221681 


Hr ——_—— | 


2 1 

> 987887 | 3.7988577 | 3-798926 
37987197 | 37957987 | 3-7988577 | 37989267 
— 7994784 2992473 I «7996162: 
$000032 | 13901670 | .800235 .8003046 
.8007838 8008545: 2009232 | 8009919 
8014723 8015409 . 8016095 | 8016781 
8021578 8022262 | 8022947 | 8023632 

. 0 1 ö - 
E | | 

8028421 | 33929105 3.8029) | 38030472 | 
.8042076 8042758 8043439 | 8044121 
8049887 8049558 8050248 | 8050929 
Bogg688 | 19955368 | 8057047 | 8057726 
8062478. 8063157 8063835 | -8064513 
8069258 [39969935 | 2.8070612 | 3-8071290 
2 2096; 2 8078055 
8082783 808340 2 3084811 
8039533 -80g0207 .8ogg83r | 8091533 
8096270 «8096944 8097615 3098250 
8102997 2 8104342 3 
3.9 109714 3.8110386 3.811106 38111727 

8116420 117090 [8117760 8118430 

- $123116 | +$123785 | 8124434 | 8125123 
129802 8130470 8131138 þ .8131805 
_ 8136477 [| *8137144 | 8137811 | 8138478 
8143142 | +$143808] 8144474 | 8145140 
38149794 | 3-8150462 | 38151127 | 3-8151791 
8196441 | 8157105 | 8157769 | 8158433 | 
8163076 | 9163739 | 8164402 | 38165064 
8169700 | 8170362 | .8174024 | 8171686 
81762315 | 3176976 | 8177636 [8178297 
8182919 | -8183579] 8184239 | 8184898 | 
$45. 1 auld — 4 

32159513 | 3-8190172 3.190831 

8196097 | 8195755 | 8197413 

8202672. | 8203328: | 8203985 

$209236 | 20h 2210545 

$215790 | $216445 | 217100 

$222335 | 3222989 | 8223643. 


8228216 


| 


* 


* 


222882 | 222322 42222 


” 


_— 


| »8067g0 34 


10% 


3.799271 
299960 
8006484 
8013351 

-- 8029208 

8027053, 


— — * 
3.803388 
8040712 
2047526 | 
054329 | 
061121 


N 


3.834674 


8066 


2094924 
8101633 


3.811 5080 
8127781 
2 1 
135143 
8141810 
81447 


3.8153113 
816750 
81683760 
8124 
818199 
8188195 


38194781 | 
8201358 
8207924. 
8214480 
8221027 
8227563 


ö 
146631 ne | 232133 | 8232786 8233438 


12 -8 
3-793995 7 | 3-7990647 | 3-7991337 | 37992027 
-7996851 | 57997540 | 7998228 | 7998917. 
.8003734 | 8994421 |. 8005109 | 8005756 
801060; | 8011292 | 8011978] 8012655 
8017465 | 8018152 | 8018837 | 8019522 
.8024316 | 8025001 8025683 8026359 
* - - | | 4 
38031156 | 33931839 | 3.8032522 | 3-8033205 
8037984 | 39385565 | ,8039348 | Set. 
8044802 | +$945483 | 8046164 | 9045845 
8051609 | 13952289] 8052959 | 8053549 | 
| 805840; | 3059085 | 8059763 | 8060442 
8065191 8065869 | 8065547 | 8067225 
| | . 
8071 3-8072643 3.8073 20 | 3-8073997 1 
4 | «8079407 "8080082 8080759 
8085485 dogs s | 8086835 | 08750 
8092229 8092903 937 094230 
8098962 dogg zs 10 % 100983 
8105683 $106357] 8107029 | 8107700 
112398 | 33113068 | 3.8113739 | 33114409 
hey 1280 8119769 2 121108 
8125792 8126460 | 8127129 | 8127797. 
8132473 8133141 | 8133808 8134475 
8139144 8139911 8140477 |  +$141144 
143803 8146471 | 8147135] 8147801 
— — | — 
8182436 38153120 | 3-8153785 | 3.13444 
2 8139760 22733425 861087 
8167278166389 8167252 | 8167714 
3172347 812% | 8173670 8174331 
8178958 [877818 180 180939 
ö | 
8192148] 38192806 | 38193465 | 3-3194123 
_ 8205298 | 8205955 | 8206611] 8207268. 
8211839 | 8212514 | 8213170 8213823 
.8218409 [8219084 219718 | 8220372 
8224950 | 8225603 2226237 8226910 


3234098. 


— — 


II FI t of Logarithms, 


O 


3 
13.82353904 
71 +3241258 ] 8241909 
668 | +©247765 | 8248415 
669 | -8254261 ] 8254910 
1-570 | «8260748 | 8266396 
671 | 8257225 | 8267872 | 
— —— 
| 672 | 38273693 | 3-8274339 
673 8280153 | 8280796 
674 | 8286599 | 8287243 
67s | 8293038 [29368 f 
676 428577 8300r09 
677 | 8305 7 * 
— 1 — 1 x | 
678 | 38312297 | 38312937 | 
679 | 8318698] 8319337 | 
680 | 8325089 | 3325728 
68x | 8331471 33210 
682 | 8337844 | 8338480 
683 | 8344207 | 8344843 
— 4 - 4 
684, 3.83 50561 
635 | 8356906 
| 687 4 8369567 | 
1 83821592 | H 
1 38388491 | 
| 8394780 
} 48401061 | 8401688 , 
8407332 | 48407959 
3413595 414220 
440% 


2 | | 4 
$236046 | 3.823669 33237350 
424235 — 8243862 
8249065 8250364 
| B255559 8255857 
8262044 | 8262692 | 263340 
8268519 | 8269166 269813 
1 
3-8274985 | 3.2278631J 33276277 
Few iy 8282085 8282731 
8287887 | $288532 | 8289176 
8294324 | 8294967 2293611 
23007562] 4301394 2302036 
230⁰˙ 8307811 | $398452 
38313578 | 3-8314218 | 33314858 
319977 | 8320616] #321255 
8326366 | 327005 2327843 
3332746 4325555 | 8334021 
*$339117] 8339754] ® 
345479 | #345114 | 
| — 1. 
3.83 32463 | 
8358807 | 3359941 
8365140 *$365773 
4 #3 452 | 372095 
| 83777 | 8378409; 
8304083 384713 
90379 | 3-3391008 
| 939603 1 2374355 7294 
4902345 | 48402943 | 84033571 
3408586 | 8409212 ] «8409838 
+8414845 | 8415472 97 
3421088 | 8421722 
| 38427954 
8434297 | 
8442420 
8446535 | 
452041 | 
122 


— 
IN 
. — 


— — "| 
© — * 
= y” * LE 4122 


- "$5 


— 


from 1 to 10060, 


. 
666 282306: 3.236633 | 38239305 | 38239956 | 38240607 
662 8244513 | 243763 8245 I4 } 8246464 8247114 | 
668 | 8251019 | 8251664 8252313 8252936 253612 
669 | 8257506 | 8258154 | 8258803] 8259451 | . $260100 
670 | 8253988 | 8254635 | 265253 | 8265931 + 8268578 | 
Wa -$270460 8271107 Sat . 272400 8273046 | F 
„ | 
3-8275923 | 3-$277569 38278214 | 38278850 | 3-$279505 
| 8283376 8284021 | -$2384555 | 8285310} #285955 
| 8289820 | 8250463 8291107 | 8291751 | #292394 
3296234 | 8296896 | +$297539 | 8298182 |. 258824 
_ e8302678 | 8303320 303962 330 7073 8305245 
.830g093 | 8309734 8310375 8311016] 311636 
— | — 
3-831 $499 : 38316778 ] 38317418 | 3.318 
2321855 322534 8323173] 4323812 
8328281 | 328919 $329550 330195 
8334639 3352962335921 335 
$34 8341663 | $342299 | 8342935 
8348021 | 3348555 } 8345291 
— _= 
38354369 | 38355003 | 38355638 | 38356272 
8350708 | 8351341 [ 3612975 
8357038 3367570 | 8358303 | 
8373359 | $373999 | 8374622 | 
$379670} $3 1 | $38%0ggr | 8381562 | 
8385973 | $385502 | 8387232 | 8347851 
PL il nn 
38392855 | 3.8393 323 3-2394452 
8399178 | 8399805 | £4 
8495452 | $495079 | -8406706 | 
| 8410717 | 0412343 | o84x2969 
8427973. | 418598 | 3419223 
$596 | 8424220] 424844 | 8425459 
. e age, — : 
- 38430453 | 3-3431081 | 3-3437705 | 
- 8435687 | 8437310 | 3437932 | 
8442907 | +8443529 | 53444752 | 
| 8449119] 8449739} 3450350 
| pe be np 34 5 eh . 
701 8450257} 8450896 Þ 8451515 } 39492134) 2752 | 
70a 8466463 94570 2467708 2463314 34685330 
— a — T bo 5 


4 


* r 


<4 => 


. _— 2 


% 


— 


—A TABLE 


8 


of Logarithms, 


» 


. 
* 


% 
— 
% 


7 


1 | 


— 


3 GR | * | 
3-8469553J 3-8470171 | 3-8470789 
8475727 | 8476343 | +) C408 fir- 
$48289x | 18482507 | 8483123 
3488047 | 3488662 8489277 
8494194 ] 8494808 | -$495423 
| 8500333 | 8500946 | 8501559 
| 3-2506462 | 3.8505075 | 3-8507687 | 3.8 305300 
8512583 | 8513195 | 8513807 | 8514418 
| 85185956 | 8519307 | #519917 | 8520528 
| 8524800 | 8525410 | 8526020 | 8526629 
| 8530895} 8531504 28 8532722 
13536982 8537590 | 853819 a 8538806 
3.8543060 | 3.8 5343668 | 3-8544275 | 3.8 344882 
| 8549130 | 854737 | 8550343}. 8550949 
8555192 | 8555797 | 85564037 557008 | 8557614 
8564244 | $564845 | $562454 | 8563059} 8563663 
8569289 8567893 568497 | 8569101 | 8569704 
8573325 | $573928 | 8574531 | 8575134 | 8575737 
1 — | | 
— ; T t p * — —— 1 
 3-8579353 | 38579955 | 3-8580557 3.858119 3.881761 
8585322] 8585973 | 8586575 | 8587176 3367777 
E591383 | 8591984 | 3592584 | 393183 83593783 
8597386 | 8597985 | 8598585 | .B59gi85s | 8599784 
8603380 | 8603979 | 8604578 | 8605177 | 8505776 
8609366 | 8609964 | - 8610562 | 8511160] 8611758 | 
2 8 : | - | 
3-8615344 | 3-8615941 | 3-8616539 | 3-8617136 | 3.861773: 
8621314 1520 Names 8623103 2623655 
1.862727 | 8627871 | 8628467 | 8629062| 86296 58 
8633229 .8633823 | 8634418 | 8635013 | 863 5608 
8639174 | 8639768 | 8640362} 8640956 | 8641550 
732 8645111 | ,86457c4 | 8646297 | 8646890 8647483 
1 ps | | | 2 - 
-3.8651040 | 3.8651632 | 2-8652225 | 2-8652817 | 3.8653 409 
3636937 2 8655144 8638035 2659327 
S629) 3 863454 8664035 856645465 | 866 3236 
6 | 8668778 | .8669368 | 8669958 | 48670548 | 8571138 
| 8674675 | 8675264 | 8675853 | 8676442 | 8677031 
8 | 8680564 | 8681152 | 8681749 | 8682329 | 8682917 
:8686444 | 8687032 8687620 | 8688207 1 868974 


* * 


— 
— 


— ———— 
| * 38472641 38473258 
| 478810 |..-8479426 
' 8484970 | 8495586 
849 1122 8491736 
8497264] 8497678 
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743 | 8712810 | 8713394 +8713978] 8744562 
744 | 8718647 | 8719230 | 871914] 8720397 | . 
745.| 8724475 | 3725059 8725641 | 8726224. 
2 - — — 1 — 
746 | 38730298 
747 8736112 
748 8741918 | | 
7491 8747716 
750 1 87 $3507 
1751 8759290 
2 22 
31 770833 
= #776592. _ , 
755] 8782345 | 8782919 | 8783494 
| 756 8788089} 8788663 | 8789237. 
757] 48793826 | 8794400. | 48794973 
MI " Pe: * — 1 — 
768 3.87995 56 00128 | -3.8800701 3.880127 3 
759 . | 8805850 [806421 | gos ej 
760 8810992 811663 8812134812705 
561 3816699 8817269 „8817840 [8818410 [ 88 
362 | 8822398 8822968 | $823537.| 883400 8824686 
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5437912 
9442852 


3 9452716 
9457639 
9462857 
9467469 
9472376 
9477½ 
9992178” 


447787 


, 


7 


9481684 


WW. 


948364 


1 
— | — 5 
2. 9302866 3-9303376 | 3.303886 
-9307963 | 9308472 | 9308981] 
9313053. 21734 93140704 
9318137 | -9318645 | 9319153 
9323213] 323723 324230 
* - «9328795 | 5329301 
3-9333354 | 39333860 | 3:9334357 
29338415 | 9337920 | 9339425. 
9343469 | 9343974 | 19344479 ; 
9348518 | -9349022 | 9349527 
9353561 | 9354065 | +9354569 
9358598 | 93359101 S295. 
3-9363629 | 3-9364132 | 39354535 
9348655 | 9369157 | 9399659} < 
5373674] +9374176 | +9374977 
9378688 | -9379189| 9379590] 
93383696 | 9384196 9384697 
9388698 9389198 | 9389698 | 
3-9393695 | 3:9394194 | 39394593 
9398683 9399184 | 9399683 - 
9403670 | 9404169 | 9494667 
9408650 J -9499147 |. 9499845 | 
5413623 414120 9414617 
«9418591 | -9419088 | 9419584 
3.9423 553 3.942409 3.942445 
9429510 9429005 9429301 
9433461 433956 434450 
5438406 9438990 435398 
9443346 9443840] 444333 
«9448280 | eee e, 
— 
3.943208 | 3.945370 | 3.948493 
9458131] 458623] 450115 
9463048 J 4633 544031 
9467960 J 9468431 468942 
42866] 9453357473847 
9477767] 49478257 | 9478747 | 
9482662 9483131 


'4 


ATA B L E of Logaithms, | 
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| Nm. 2 | L | _ Hao - * 4 4 
— —ů — — — — — 
- 838 39424130 3.94846 19 3:9485108 | 39485597] 39485085. | 
889] 948908 | 48930 | 9489954 | 9450483] 19490971 
8 94935900 | 49494388 | 19494876 | 9495354] 19495851 | 
291 | +94 44h «9499264 | «9499732 | +9500239| 19590725 | 
892]. 8732 9304135 04622] 505109 9305596 
"93.1 95008157. eee, 49509487 | +9509973 29510459 
— ſj — — m — —1 — — — — x 
894 3.931 375 3.951386 3.914347 3· 9314832 39515318 | 
895 | 318230 951876519 0 [519686] 9320171 
896 9323090 9523565 [9524049] 9524534 9525018 
9979327924] 9329409] 9328993 9329377 329861 
898 | 9532763] 9333247 9533739 | 9534214] 534597 
999 1 9338080 9538553 +9539945| 339329 
ES 5 a 
9003. 9542425 3-9542908 3.984339 | 39543872] 3-9544355 
gol | +9547248 | .9547730 | 9548212 | 9548694] +9549176 
902 -9552055S | 9552547 | 9553028 | 3535100 +9553991 
993 | -9555877 | .9557358 | -9557839 | 9558320] 558801 
904 9551684 9552165 | 562645 9563125 9563605 
995 | +9565485 | *9555966 | +9557445 29557925] | +9568405 | 
Tas * — 8 —ͤ — — 
906 35571282 3-9571761 | 3-9572241 | 3.572720 277565 | 
907 9576073 | 9576352 | 9577930 9977509 29577988 ] 
908 9580838 9581337381813 5582293 55827 
909 85639 5386117386594. +9587072 9587546 
910599414] 8590891 19391358] 591848] 5592322 
SEES ee 5956560 9595137 9595614| +9597090 | 
912 5 3.900423 3-9500901 3· 01377 39501853 
1913 S 29505183. 950 5659 | +9S06135| 9506610 | 
914 9509452) 9609937 „610412 610887 9611362 
915 | „5142110 95145386 9515160 5 9815635 +961610g 
916] 518985 619429 519903 9620377] 620851 
917] 8523693 9624167 9524540 e «9525587 
918 3962842) 3.952890 3-9529373 | 3-9529845 | 3· 9630319 
219 9633153 9533628 | 9534100 | 9534573} +9535045 
920 .9637878|. 9538330 9538322] 9639294] 639766 
921 642398 543558 543539 844% 9544432 | 
1922 96473091 9547780] 543251 95487221 9649193 
| 923] 6277 9552433 | 9552955 9653428] 9653899 
924 þ 49555720 9557199 | 9557560 b 9558130] 9558599 J- 


— — 
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. * 8 — >. — 4 


fo I to 10000. 
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72086850 


9491460 
9496339 
8501213 

9506081 


9510946 | 
| | 


3-9515803 
95206 56 
5525503 
5330345 


| 5535181 


540012 


3-9 544837 


5545657 
9554472 


6559282 | 


9564086 
9568885 
3.9573678 
9578466 
9583249 
9588027 
5592799 


597567 


3-9602329 
9607086 
9611837 


9616583 
9621325 


9626061 


— ͤ n 


3. 9630792 
9635517 
9640239 
9644953 
9649664 
9654369, 
9 59069 


| 


_— 
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6. 7 8 
3.948763 3. 9487552 3.948 8040 
9419s 492436 492924 
9496827 492314 497802 
9501701 | 9502188 | 9502675 
«9506569 | 9507055 | 49507542. 
9511432 | «9511918 | 9512404 
3-9516289 | 3-9516774 | 3-9517260 | 
95211411 +9521626 | 9322111 
9525987 | +9526472 | -9526956 
9530828. «9531312 | 9531796 
9535664] 6536147 | 8536631 
9540494 | +9549977 | 9541460 | 
3-9 545319 | 3:9545802 | 3-9546284 { 
9550139 | 350621] 551101 
9554953] +9555434 | 355913 
9559762 9560243 | 360723 
\ «9564566 | «9565045 | 9565526 | 
9569364 | -9569844 | 570323 
3-9574157 | 3-9$74636 | 39575115 
29578945 | 3579423 +9579902 
9583727 | 584205 5584583 
9588505 5588982 9589459 
9593276 | 593753 554230 
9598043 ö 9598520 | 598996 
— | — . 
3. 98602805 | 3.9603280 | 3. 9603756 
9607561 | «9508036 | 9608512 
:9612312 | -9612787 | 9513262 
9617088 | 617532 9518006 
9621799 9612272 2 
9826534] 9627007 | 49627481 
- 3-9631264 | 39631737 | 3-9532210 
9635990 f 9636462 | 8636934 
9640710] 6411811 
9645425645896 
9650134 .9550605 - 
| 29654839 | 9555399 - 
9659539 | .9660009 * . 


39488529. 


994932 | 
9498290 
95031621 


9 508028 


9612889 


3.957748 


8522555 
8527440 
9532280 
5337114 
5541943 
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3-9545766. 
- «9551584 


9556397 
956 1204 
9 588006 
570803 


3.9578594 


9580380 


9585161 
9589937 
559707 


3-9504232 


9608987 


9513736 


9618481 
9523220 


9527954. 


3.963 2683 
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&-32 * 
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T TABLE in 5 
3 8 I -| 2 33 | 3 4 , 
3-9551417 3.9551887 3.95623 55 3.93528 263.9563295 

8 5666110 «9955579 | 495570438 | 49557517 | 667983 

| «9670797 | +9571265 | 9571734] 49572203 | 59572971 

" 9675430] 675948 . .9575415 | 9575383 | +9577351 

© ,g630157 | «9580525 |" ,9581092 | 9331559 +95382027 
Ja 868 5296 9585753 | 9533230 | «9586597. | 
e — —— 2 

| 3:9589497 | 39589963 | 3-9599430 | 3.9590395 | 3-9591352 

* 9594159] 9994525 |* .9595091 | .9595557 | 969602 

s © «9698816 «9599282 | «9599747 | .9700213_| 970067 

+9703459] 783934] 704399 |. -9704353.| 9705328. 

«9708116 | 9798581 | .9709045 | .9709509 | 9709974 | 

" «9712758 | +9713222 | 9713688 [97141 50 9714514 

* —— 

3-9717396 | 39717859 | 3-5718323 | 39718785 3-9715249 

8 .9722028] +9722491 | 9722954 | 9723417 | +9723880 

9726656 +9727118 1" .9727581 | «9728043 | 9728 505 

9731278 +9731741 | 9732202 [9732564] 9733125 

5733856 9735357 | 9735819 | 3737281 [737742 

| 9749599 | 9749970 | 9741437 | +9741892 | 9742353 

39745117 | 39745577  3-9745037 3.974648 3-9745959 

. «9749720 | -9750180 | ,9750540 |. -9751100 | «9751559 

754318 | +9754778 | 975523778562 [756156 

9758g91r | +9759379 | 9759329 | 9750288 | .9750747 
29763520] 49763958 9764417 [764875] 9765334 | 

"| -9758033 | 9758541 | 9758999 | +9759457 | 9769915 
—— — — — a — — 

3.972662 3.72535 3.977397 3974035] 3.774492 

9777236] +9777693 | +9778150 77s |. .9779054 

9781805 | „782252 pad wor ol »9783175.1 +9783631 

| «9786359 | «9785825 | © .9787282-| .9787738 | 9788194 
9790929 | 9791385 | 9791840 | 9792295 | $792751 | 

97954341 -+9795939 | +9795394 | 9795849 | 9797394 
N E EET * 

| 3-93800034 | 3-9800488 | 3-9309943 3.9801398 3-9801852 

"956 | 30457 9395033 | 805487 9803942 808396 
i 957 9909119 9809573 | 9810027 .g31048t | 80934 
958] «9313555 j 9314108 | 9814362 9815015 9815458 

- 959] -9818185-; 818639 9819092 [819544] 9819997 

, 2 9922712 | 9823165 . 9823917 9824059 * 9824522 
„Fail 9272341 827686 F * 9828589. 9929041 
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9273866754 3566 raging eee, | 3900073 28858 
3, 7 9 , 17 6 3 414 
9265668454 5860523 «9669392 | «9569860 3.96 5029 
927. | 9573139 3072855 +9574076 5674544675012 
928 | 9657819 9678287 9620754 «9979222 | 79690 
929 | 682494 +9682951 | 9633428 | 683893 «9634352 
939 | .,9687164 | 9687630 | 9533097} 9688564 | 690 
931 | 3.9691829 | 3-9692295 | 3.692761 3.9 j—.ö] 2853455 
932 | ,9696488 9696954 . (96597420 ses; 698351 
933 4 9701143 [9701508 Þ «9702074 þ +970253g. EN 9703904 
934 | 5 ,9705793 39706258 | +97056722 | 9707187 97076 52 
935 | '.9710438 | 9710902 | +9711366 | 9711830] 9712294 
935 9707.715542 +$716005 |} 976459 9716932 
937 3 39720176 3-9720639" 3-9721102 3.9721 363 
938. 7.9724343 9724803 sz 728731 F 26193 
839 ese 729436 9729892 | 49739354 | +9730816 | 
840 9733588 | -9734950 | 7343511 +9734973 | +9735435 
941] .9738203 | -9738654 | 9739126 | 9739587 [ 
942] 9742814 | 9743274 | +9743735 | 9744196 97446 56 
== | 1 —— — — 
943 | 3-9747419 J. 75575 3. 9748340 | 3-9748800 | 3.974926 
944 i 9752020 9752479 » «9752939 [753399 | +9753858 
945] .9756615 | '.9757076 | 9757534 |- 9757993 |. 9758452 
946 | ..9761206 | .9761665 | 9762124 | 59762582 | . 9763041 
947} .9765792 | 97566251 | 49766709 | 49767167 | . 9767625 Þ 
948 ] .9770373 | 9770821 | 9771289 | -9771747 | 9772204 
949 [3.9774950 | 3.9775407 | 3:9775864 | 3-9776322 | 39776779 
vt * 49779921 „ 9783s. 781349 
9511 5784088 | 5784344] 9785001 | -9785457 | 9785913 
952 | 9788650 9789106 «9789562 | 979 |- 5790473 
| 553 9783200 | .9793662 | 794118 +9794573 | *9795028 
954 } .9797759| 9798214 | 978669 9799124 | 9799579 
955 [ 3.9802307 | 3.9802761 | 3-9803216 3.580670 3.804126 | 
956 Fever ol 0 9807758 9808212 pf 9808666 | 
957 | 9811388 | 9811841 9812295 | 9212748 | 813202 
958 | 815921816374] 9816827 | 9817280 | 9817733 
"959 f 820450 982090 | 9821355 9921807 | 9822260 | 
Ges. 9824974 | 9825426 | 9825878 | 9926339 5826782 
8521 9829945 | +9830396 © 9830848 90313997 


«9829493 - 
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7 
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| Num. 0 1 I: | 4 
7 Fer e e ee ee eee, 
1 623.9831751] 3.832202 | 3.98326 543-9833103 [9833556 
1983 5.536283 «9835714 |. 838165 9837616 |, 838086 
\ 964 | .9840770 | 9841221 |. .9841671'] 9842122 | 9842572: 
| 955 | 9845273 | +9845723 | 9846173 | 846623 9847073. 
966 | .9849771 | 9850221 | 9850670 +98 $1220 | «9851569. 
967 | 9854265 | 9854714] 9855163 | 9855612 | 9856061. 
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. | 968 | 3.9858754 | 398 39202 3.98 59651 3-9850099 3.860548 
1989 [9863238 986 3686 9864134 986458286 5030 

970 | 9867717 8868165 9868613 sse | -9869508 | 
| 971] 9872192 | 9872640 | 9873087 | 9893534 | 9873981 
| 9729876663 +9877109 | 877556 9878003 | 498784459 
=. "ICE | 973] .9881128 5881575 98820211 9882467 9882913 


— — 


1743.588559 3.988603; 3.988648 1 3-9886927 | 3-5887373 
975 | -9890046 9890492 .9899937 | 9891382891828 
976 | .9894498-| 9894943 | 9895388 | 9895833 9896278 
: 1977 | .9898946 | +9899390/ «9899835 | 9900279 | +9900723 - 
978 | .9903389 | 9903833 | 9994277 | 990721 | 9905164 
979 9907827 9908270 | «9908714 99091 58 «9909601 | ; 


— — — 


. | : | 
| 980 | 3.99 12261 3:9912704 | 39913147 | 3-9913590 | 3-9914033 - 
981 9916690 9171331 17575 9918018 | 9917461 | 
y 982} 9921115 -9921557 | 8921999] +9922441 9922884 
1983 923535592397 [9926419] +9926860 | 9927302 + 
984 | 9939 51 -9930392 | +9930834 | 9931275 | -9931716 
985 | .9934362 | 9934803 | 35244] 9935585 | 9936426 
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— — 


ff 


— 


— 
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986 | 3. 9938769 3.9939 210 | 3.99398 30 | 3-9940090 | 3-9940531 
987 | .9943172 | 9043612 | -9944951 | 9944491 | 9944931 | 
| 988 | .9947569 | -9948009-] 9548448 | 9942888 | 9949327 
989 | .9951963 | "9952402 | 9952841 | 9953280 | 49953719. 
990 | .9956352 | -9956791 | -9957229 | 9957668 | 9958105. 
991] .9960737 } -9961175 | -9961613 | -9962051 | +9962489 
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. | 
Kh 1992 | 3-9965r17 | 3-9965554 | 3:9955992 | 3-9955439 | 3-9966868 
|} 993] -9969492 | 9969930 1 9970367 | 9970804. | 9971242 
994 9973964 9974301 | 9974738 | +9975174 9975611 
15951 9978231 9978667 [9979104597554 9979976 
996 9982593 9983029 [8983463 998390 | .9984337 
5986952 | .9987387 | 9937823 | 9988258 9988694 
| -9991305 | 9991740" 59992176 | 9992611 J 9993046 | 
] 29995655 } .y996090J 9990529 99959599 19997393 
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992 | 3.5334007 | 3-9934459 | 39334910 | 3:9335351 | 39835812 
1993 | 9838517 | 9338958 | 9339419 | 9339355 | 9840320 
954 | «9843022 | 9343473 | 9843924 9744373 9844823 
965 | 9847523 | 9347973 | 9848422 9343872 | 9849322 | 
986 | 9852015 | 9952458 | «9852917 | +9353355 89 63816 
967 036 | 9855959 | 9857407 | 9957356 | 9858305 | 


—1 —-— 
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968 | 3.9850gg5 | 3.985144 5 5 524595 3:9352341 3.986259 
959 «9855478 | 9355925 | 9355374. 29355822 | 9857270 | 
9359955 | 9870493 | 9970850 | 59871299 [ 9871745 | 


970 
971 | 9874428 | 9874875 | 9375322 | +9375759 9876216 
972 | 9878896 9876343379789 9330235 [880682 


973 | 883350 .9883806 | . 9884598 [885144 
8 | * — — ; 114 
974 | 3-9337818 3.9888 264 3. 9883710 | 3-9839155 3.9989601 
975] 5892273 9892718 [893163 «9393508 & 5894053 
9769896722] 9897167897612 9393055 [898501 
977 | 9991168 | ,,. 92056 9992500 999738 
978 | .9995608 | .9995052 | 9995495 | +9995949 590738 
9791 +9910044| 9910488 [9910931] 911374 EO | 
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980 | 3.991447 | 3-9914919 3.991 3362 3:991 5805 177577 | 
9811 9918903 | -9919345 | 9919788 | +9929230 «9920673 |. 
982] .9923325 | -9923768 | 9924210 9924651 | 250934 
983 9927744 | -9928185 | 928627 9929058 | 9929510 |]. _ I 
984 | 9932157 | 9932598 | 9933939 | 9933490 | 9933921 qo | 

9851 .9936566 | 9937009 9937448 9937888 538329 5 0 — 4 


„ 


986 | 3. 99 40971 | 3-9941411 3.994181 | 3:9942291 | 3-9942731 | 
987] .9945371 | 9945811 | 3945251 | +9945599 | +9947139 | 
988 | 49767 | 9950206 | 9950545 | 9951085 | »9951524 
989 | 9954158 | 9954597 | 59955035 | +9955474 | 8523513 
990 |- .9958545 | 55389833 9959422 9959860 | 9950298 
991 9952927 9953365 +9953803 | 4% | 19994979 | 


nn —— —— | 
992 | 3:9957305 | 3:9957743 | 3-9958180 | 39953518 Þ 39939055 
993] 9971679 | 49972015 . 9972553572992 9973427 

9780489976485 9979921 9977158 | 9997794 
9951 9980413 9999349 9981283 | 9931721 «9982157 
596 9984773 | 9935299 0335545 | 9335939 || 9985516 
9989129 | 9939564 | +9992992 | +9999435 | 149990870 
998 9993481 9993918] 9994359 | +9994735 9995220 || 
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00 
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6.463726 1. 9999999 
6.7647561Þ+9999999 
6.9408473Þ-9999998 
7.0657860Þ+9999997 
7.16 26960Þ+9999995 
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.coopooc[I.000000 


A A. 2 


7.2418771Þ+9999993 
7.3088 23 gp-9999991 
7.36681 57|9+9999988 
$17.4179681[9-9999985 
1017.45 37255[9-9999982 


* * „ 
— 


t 
| | 


1117-5051181]9-9999978 
127. 542906 56. 99999 
13]7-5776684Þ-9999969 
14%. 5098 530P-999996 
18.6398 160. 99999 
— 


1617,6678443Þ-999995 
1717-6941733Þ+9999947 
1815.7189966Þ-999994 
1517.742477 5Þ-999993 
20.7647 537. 999992 


— 


[217-785942719:9999919 
422.806 14580. 99991 
237.8254 50% %. f 
 [-47-8439338]-9999894 
25. 86 16623. 999988; 
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Tang. 


[9.000000 


Tnfinice, | 


6.4637261,13.5362739 
6,764756213.2352438 
5.9498475/13.0591525 
7.06 57863 12.934213) 
7.1 020964 12.9373036 | 


7.2418778 12.7581222 
7. 3088247 2.6911752] 
7.36681 5911 2.6331831 
7. 417969612. 5820304 
7.4637273j12.5362727 


—ͤ̃ ñ—:—ů᷑« — 
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| Secant. 


| 10,000000) Infinite, 


22 


58605 
13-235243£ 
13.0591527 
12.934214c 
12.837304C 


1 ©0.0000000 
I 0,.0000001 
Il 0,000000 
I 0,000000 
I 0,000000 


[0,0000007|12.7581225 
I0.CO0000g1I 2.691176 1 
to. ooo00 1201 2.633184; 
to. ooo 52. 5820319 


IO, 12.5362 
000018 12.53 745 


7.5051203]12.4948797 
7.5429091[1 2.457090 
7-5776715]12.4223285 
7.6098 5661 2.3901434 
7.6398201112,3601790 


— 


(90000023) 2.49488 194 
10.0000026 12.457093 N 
10,0000031112.4223316 
[0,0000036 12.390147 
lo Oo 2.360184 
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7.667849 lt 2.3321 50 
7.941786 2.305821 
7.7190026[12.280997 
7.7424841112.257515 
7.7647610]1 2. 2352390 
7.78 59 508t 2. 2140492 
7. 80615471 2. 1938453 
7.82 546041 2. 1745396 
5.8439444ʃ1 2.15605 56 
7.8616738012.1383262 


—— ———————— 


— 


— ñE4—ñẽ —᷑— 


7.87869 5h. 
7. 99g Sp. SS 
7. 9108 79. 5 
. 9261 90Þ.9999845 
7.94084198"9999835 


— 
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Sine. 


7.878707 2.1212923 
7.8950988 2. 104901: 
7. 91099381 2.89 1052 
7. 9261344 12.073 86 56 
7.9408 5841 2.059141 


1000000471 2.332155 147 


10,0000053;12.305826 
10,0000060 2. 28 1003. 
10,0000066,12.257522 
10,0000073/1 2.2352465314 
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